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Working in Compressed Air. — E. W. Moir, in a paper 
read before a recent meeting of the Society of Ai*ts. gave 
some interesting data regarding the effects ujion the hu- 
man system of working in compressed air, and the various 
practical means of lessening the danger and overcoming 
any sudden collapses. Mr. Moir had charge of the work 
on the Hudson River tunnel for a time, and has had some 
connection with most of the underground tunneling ven- 
tures of the past two decades. He says: “When I first 
came to New York the men had been dying at the rate of 
one man per month out of 45 or 50 men employed, a death 
rate of about 25 per cent per annum. With a view to im- 
proving this state of things, an air compartment like a 
boiler was made, in which the men could be treated 
homoepathically, or reimmersed in compressed air. It was 
erected near the top of the shaft, and when a man was 
overcome or pamlyzed, as I have seen them often, com- 
pletely unconscious and unable to use their limbs, they 
were carried into the compartment and the air pressure 
raised to about one-half or two-thirds of that in which 
they had been working with immediate improvement. The 
pressure was then lowered at a very slow rate of one 
pound per minute, or even less.the time allowed for equal- 
ization being from 25 to 30 minutes, and even, in severe 
cases, the men went away quite cured. Every man should 
be medically examined, and hot coffee should be given to 
each man before he comes out of compressed air. A warm 
room to dress in and extra clothing for passage through 
the lock should be supplied. At the Blackwall tunnel, with 
the experience gained and attention to the above points, 
we have not had a single death, notwithstanding the fact 
that we had men working under a pressure of 37 lbs. per 
square inch for some time. Generally sparely built men 
not too full blooded, are those who stand air pressure best. 
A man with weak lungs may work and improve, bnt one 
with a weak heart or any apoplectic tendency should not 
go in at all. Drink of all classes is bad, but such drinks 
as tend to thicken the blood are worse than spirits.” 


WiRR AND Cut Nails. — The Sibley Journal of Mechan- 
ical Engineering gives the results of some experiments to 
determine the comparative holding power of wire and cut 
nails. The tests were made on pieces of white pine, joined 
with simple lap joints fastened by the nails. These were 
subjected to transverse stresses, in some cases parallel to 
the axes of the nails, in others at right angles. When the 
load was applied perpendicular to the nails, the wood was 
often split and the cut nails were often broken, while the 
wire nail joints were broken by bending and drawing the 
nails. When the load was applied in the direction in 
which the nails were driven, the joints were broken by 
nails being drawn almost without being bent. Under this 
same manner of loading, the nails were started by smaller 
loads than the cut nails, yet when the cut nails were 
started they yielded rapidly, while the wire nails held 
nearly as well as at first. In all the cases tried the out 
nails were found superior in strength and rigidity, while 
in one-half the cases wire nails gave the joints greater re- 
silience than the cut nails. 


Corrosion from Coal Tar — At a recent meeting of 
the Nottingham section of the Society of Chemical Indus- 
try, Mr. F. J. R. Carulla exhibited some specimens of cor- 
roded bolts which he had found under circumstances 
which seemed to show that the active corrosive agent 
was some constituent of ordinary coal or gas tar. As this 
substance is extensively used for the protection of iron 
surfaces exposed to the weather, its possibilities for cor- 
rosion are important. The samples exhibited were cer- 
tainly peculiar. The bolts had been used in connection 
with a pump in a well, and from the evidence obtained 
there appears little doubt that the corrosive agent had its 
origin in tar residues which were known to exist on the 
surface, and by leakage communicated their influence to 
the water. That gas tar may occasionally prove a de- 
structive rather than protective agent for iron surfaces 
has been iK)inted out before, though it is not generally 
known, and, as Mr. Carulla remarks, says the Practical 
Engineer, cases could be cited where gasholders had been 
seriously damaged through coating it with raw tar. It 
would appear that the active corrosive agent is chiefly 
carbolic acid, though it is satisfactory to know that it can 
be easily prevented by heating it with two or three per cent 
of lime in order to neutralize the acid. As this acid, how- 
ever, is one of the best protective agents for wood, it 
would seem that the best plan for protecting a composite 
structure, such as a railway wagon, is to first coat the 
iron work with tar that has been heated with lime, and 
in which the carbolic acid has been neutralized, and after 
wards to coat the wooden framework with raw tar. 

Difficulty of Chinese Telegraphy. — According to 
the “Statesman’s Year Book,” all the principal cities of 
China are connected with one another and with Pekin, 
the capital, by telegraph. Recent visitors to China say, 
however, that telegraphing there is a laborious and ex 
pensive process. The Chinese have no alphabet, and their 
literary characters number many thousands, so it is sim- 
ply impossible to invent sufficient signals to cover the 
written language. This difficulty was obviated by in- 
venting a telegraphic signal for each of the cardinal num- 
bers, and so numbers or figures might be telegraphed to 


any extent. Then a code dictionary was prepared, in 
which each number from 1 up to several thousands stood 
for a particular Chinese letter or ideograph. It is, in fact 
a cipher system. The sender of the message need not 
bother himself about its meaning. It is very different with 
the receiver. He has the code dictionary at his elbow, and 
after each message is received he must translate it, writ- 
ing ea h literary character in place of that numeral that 
stands for it. Only about an eighth of the words in the 
written language appear in the code, but there are enough 
of them for all practical purposes. Men of ordinary edu- 
cation have not sufficient acquaintance with the written 
language to be competent telegraph receivers, and the lit- 
erati are not seeking employment in telegraph offices any 
more than our college professors are. So the government 
recruits its employes with much difficulty. There is an- 
other great disadvantage in the Chinese telegraph system. 
All over the world the movement of railroad trains are 
regulated by telegraph. Railroads have been introduced 
into China to a very small extent, and there is talk of 
greatly extending the service. But how about running 
the trains? The Chinese goverment will not take for- 
eigners into its service, and the educated men of China, 
who alone among the people have sufficient knowledge of 
the written language to be intrusted with the actual run- 
ning of trains, would refuse most emphatically to bo either 
train hands oiistation agents. 


Traffic via the “ Soo ” Canal. — Comparative state- 
ment of commerce east and west bound through St. Mary’s 
Falls canal, Michigan, for month of July, 1896: 

east bound. 


Items. 

De.signation. 

U. S. Canal 

Can. Canal 

Total. 

Copper 

Grain 

Building stone. 

Flour 

Iron ore 

Iron, pig 

Lumber 

Silver ore 

Net tons 

Bushels 

Net tons. 

Barrels 

Net tons 

Net tons 

M. ft. B. M... 
Net tons .... 

17,155 

m927,4:« 

4,225 

765,833 

815,961 

4,967 

lll,73;i 

2,104 

365,079 

321,384 

723,562 

1,115 

6,062 

19,259 

2,292,512 

4,225 

1,089,217 

1,539,523 

6,082 

116,795 

WheJit 

Unclass’d frt.. 
Pjussengers — 

Bushels 

Net tons 

Number. . . 

2,798.206 

31,511 

3,220 

4,037,835 

8,486 

1,975 

6,836,041 

39,996 

5,195 

WEST bound. 

Items. 

Designation. 

U. S. Canal 

Can. Canal 

Total. 

Coal (hard) 

Ck)al (.soft) 

Flour 

Net tons 

Net tons. 

Barrels 

28,610 

223,418 

11,600 

246,976 

40,110 

470,393 

Grain 

Manuf’d iron. . 

Salt 

UncUiss’d frt . . 
Passengers .... 

Bushels 



Net tons. 

Barrels 

Net tons .... 
Number 

14.590 

26,207 

36,824 

2,792 

3,330 

4,135 

11,628 

2,768 

17,920 

30,:i42 

42,452 

6,560 


East bound freight, net tons ,...2,162,953 

West bound freight, net tons . . 674,916 


East bound freight, net tons ,...2,162,953 

West bound freight, net tons . . 674,916 

Total 2,727,8^ 

Total craft— United States 2.215 

Total craft— Canadian 1,202 

3^17 

Total registered tonnage— United States 1,855, OiK) 

Total registered tonnage— Canadian 1,074,675 


2,929,756 


Effect of Cheap Steel on the Iron Industry. — Sir 
Henry Bessemer and Sir William Siemens have been re- 
proached with inventing and introducing processes that 
have practically ruined the manufactured iron industry of 
this country. To a large extent this has no doubt been 
the case. The production of wrought iron during the last 
fifteen years has dropped from 2 % to 1 1-5 million tons, 
while the production of steel has more than doubled. But 
even this movement, revolutionary and disastrous as it 
has been, has not been unattended with its compensations. 
The basic process of steelmaking is now largely carried 
on by the aid of puddler’s tap, which would otherwise 
have been a waste product, but which is now eagerly 
bought by basic steel manufacturers. It is usual to em- 
ploy from 50 to 70 per cent of puddler’s tap per ton of 
basic iron pi‘oduced in the blast furnace. This substance 
usually contains from 45 to 55 per cent of iron, and from 3 
to 6 per cent of phosphorus, and it is the latter mettaloid, 
otherwise not only useless but deleterious, that chiefly 
makes the product valuable. It is the presence of the large 
reserves of puddler’s tap in Staffordshire, etc., that has 
enabled the pig iron trade in these districts to be kept 
alive when it would otherwise, by the exhaustion of cheap 
local ironstone, have been doomed to certain annihilation. 


Working to the Drawing.— A French blacksmith was 
once employed by a writer in Digest of Physical Tests to 
make some very intricate work, large and small, for a 
special machine then in progress of construction. One of 
the plain pieces was a shaft 20 feet long with collars weld- 
ed on. The drawing showed a break between collars, be- 
cause of its length. This puzzled the man considerably, 
for he knew strict orders had been given him to make it 
like the drawing. Not having been used to drawings, and 
having a reverential respect for obedience, he broke it like 
the drawing, mumbling at the time semi-familiar French 
adjectives. When the writer returned, after a brief days’ 
absence, to note the progress made, he saw an expression 
on the blacksmith’s face ever to be remembered, and 
which needed no explanation as to its cause. He was one 
of nature’s finest workmen, and had he followed his own 
ideas, neither he nor the shaft would have had a break. 


Peculiar Engineering Problem in India.— An unusua^ 
problem was last year presented to the civil engineers in 
the public works department in India in the preparation 
of a valley containing several villages for inevitable de- 
struction by a flood. A landslide at Gohna, in the north- 
west provinces, formed a natural dam-across the valley of 
the Bireh Ganga, which rose about 900 ft. above the bed 
of the stream. A lake commenced to form behind this 
bank, and it was evident that the dam would be sub- 
merged finally, steps had to bo taken to secure life and as 
much valuable property as possible in the valley below. 
The lake was rising so rapidly that there was not enough 
time to cut a ^ breach through the dam, and it was neces- 
sary to let things take their natural course. A telegraph 
line was constructed from the lake to the various villages 
lower down in the valley and substantial monuments were 
erected along the sides of the valley above the anticipated 
high water mark, to which the inhabitants were ordered 
to proceed immediately on the announcement by telegraph 
of the breakage of the re^rvoir. At the .same time all 
permanent bridges except two which were allowed to re- 
main on the demand of the local authorities were taken 
down and replaced by temporary rope bridges. Careful 
surveys were made of the lake, in order to determine 
about the day on which failure was to be expected, and 
the estimate was only ten days in error, very clo.se work 
in view of the enormous volume of the imiwunded water, 
which was estimated at 16,650,000,000 cubic feet. The 
valley immediately below the dam has an average slope of 
2.50 ft. to the mile, so the opportunities for destructive re- 
sults were very good. The failure occurred about mid- 
night, a breach of 390 ft. deep through the barrier. The 
flood swept^ away whole villages, the abutments of the 
bridges which had been removed, and scoured the valley 
clean, but owing to the precautions taken not a single life 
was lost. The average velocity of the flood wave was 26 
ft. per second for a distance of 72 miles, and the maximum 
velocity was 40 ft. per second. The depth of the ton-ent 
was about 260 ft. in the gorge, immediately below the 
dam and UK) ft. some ofurther down. The hight and velo- 
city were obtained by noticing the time when lanterns 
were swept away which had been placed at known eleva- 
tions along the sides of the valley. 


Responsibility for “Tornado” Repairs.— The tornado 
at St. Louis has raised an interesting question regarding 
the limits of responsibility under the Master Car Builders’ 
rules of interchange, says the American Engineer, Car 
Builder & Railroad Journal. These rules say that cars 
must be returned in as good running order as when re- 
ceived, and the various roads signing the code have agreed 
to do this. But when property is destroyed by what is 
in legal phraseology termed an “act of God” the courts 
will not compel the payment of damages. Some of the 
roads entering St. Louis were willing to repair at their 
own cost foreign cars on their tracks damaged by the tor- 
nado, while others refused to do so. Some of those refus- 
ing did so on the ground that while they might be willing 
to pay the costs in this case if others signing the code of 
rules would do likewise in the future, there was no guar- 
antee that such costs could be collected in this or in fu- 
ture cases, nor was there any redress obtainable by taking 
a future case into the courts. In other words, while the 
framers of the code of rules might not have so meant it, 
these rules go further than does the law and involve obli- 
gations not recognized in the courts; hence a settlement 
of this case under the rules would not be fair to the pai- 
ties interested unless they were assured that in the future 
the rules would not be repudiated and the protection of 
the courts sought by those on whom the obligations would 
fall. There was to be a meeting held in July of those in- 
terested at St. Louis to decide upon the course to be pur- 
sued but at this writing we have not learned the results 
of the conference. 


Engineering Tools at Pompeii.— Under the title of 
“Things of Engineering Interest Found at Pompeii,” 
Professor Goodman gave his inaugural lecture in the en- 
gineering department of the Yorkshire College, Leeds. 
The lecturer remarked that he had recently ^dsited Pom- 
peii, and was not only charmed by the great beauty of the 
works of the ancient Romans, but also by their extreme 
ingenuity as mechanics— in fact, it was a marvel how .some 
of the instruments and tools they were in the habit of 
using could possibly have been made without such ma- 
chinery as we now possess. After explaining the situation 
and destruction of Pompeii by showers of ashes and mud, 
not lava, as is usually supposed, in the year 79 A.D., Prof! 
Goodman showed a series of about fifty lantern slides, 
prepared from photographs taken by himself in Pompeii 
last Easter. The streets, he explained, were used as wa- 
terways to carry off the surface water, and probably sew- 
age, from the houses. The pavements were raised about 
a foot above the streets, and stepping stones were pro- 
vided at intervals for foot passengers. The horses and 
chariots had to pass between, and in many places 
deep ruts had been worn by the chariot wheels in the 
stone paved streets. The water supply of Pompeii was 
distributed by means of lead pipes laid under the streets. 
There were many public drinking fountains, and most of 
the large houses were provided with fountains, many of 
most beautiful design. The ampi theater, although a fine 
structure, capable of seating 15,500 people, was small com- 
pared with many in Italy. The bronzes found at Pompeii 
revealed great skill and artistic talent. The bronze bra- 
zier and kitchener were provided with boilers at the side 
and taps for running off the hot water. Ewers and urns 
have been discovered with internal tubes and furnaces 
precisely similar to the arrangement now in modern steam 
boilers. Several very strong metal safes provided with 
substantial locks have been found. The locks and keys 
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are most ingenious and some very complex. On lookingat 
the iron tools found in Pompeii one could almost imagine 
he was gazing into a modern tool shop, except for the fact 
that the ancient representatives have suffered severely 
from rust. Sickles, bill-hooks, rakes, forks, axes, spades, 
blacksmith’s tongs, hammers, soldering irons, planes, 
shovels, etc., arb remarkably like those used to-day; but 
certainly the most marvelous instruments found are the 
surgical instruments, beautifully executed, and of design 
exactly similar to some recently patented and reinvented. 
Incredible as it may appear, yet it is a fact, that the Pom 
peiians had wire ropes of perfect conotruction, — [Age of 
Steel. 

THE POOLING OF FREIGHT EQUIPMENT.* 

There is probably not a road in our association but what 
at some time during the past few years has seen a period 
when it has simply been impossible to obtain cars to 
handle the business offering. These conditions were not 
caused by lack of equipment in the country, but by the 
existing methods of handling cars. There is to-day at 
least 25 per cent more freight cars than are necessary to 
move the largest volume of traffic we have ever been called 
on to care for. At no time do we find every section of our 
vast country in want of some class of cars simultaneously ; 
but under the present system there is no provision for 
moving the surplus equipment from one section to another. 

There are in the United States, Canada and Mexico over 
1,175,000 freight cars owned by railway companies, repre- 
senting an investment of about $580,000,000, which has not 
for years earned enough to pay the interest on the invest- 
ment, depreciation and repairs. 

The question arises— “What can we do to increase the 
performance of our cars?” 

Plan after plan has been suggested; roads have kept 
on building cars, but with no apparent relief. The only 
remedy is the general pooling of all freight cars, the adop- 
tion of per diem, a uniform standard in sizes of cars, and 
the full enforcement of car service. 

Referring to the proceedings of the eastern railway car 
service officers in September, 1894, we find the following 
resolution : 

“ Resolved, That a general distributing office or clear- 
ing house, with subsidiary bureaus, be established for the 
purpose of regulating and increasing the supply of cars 
between railroads to meet the legitimate demands of 
traffic.” 

Again on page 12 of the proceedings of the nineteenth 
annual convention of car accountants — “If an adequate 
performance of freight eciuipment is ever to be secured, it 
can only be through a radical change of system.” 

I believe that the time is not far distant when we have 
got to come to a general distributing office, or something 
of the kind. A few contend that it is “too large a subject,” 
too many conflicting interests to harmonize,” etc. The 
same remarks were made by many of our most prominent 
railway men when the Joint Traffic Association was sug- 
gested, but it cajuiif is here, and apparently to stay. 

There has been too much selfishness in the past which 
has resulted in disaster to the majority. We must unite 
now on some plan that will stop the enormous leaks 
caused by 

1. Idle equipment in one part of the country while an- 
other part is suffering for the same identical cars. 

2. The handling of empty cars of similar class in contrary 
directions on account of route or initials. 

d. The switching of empties out of sidings, freight 
houses, etc., only to switch in the same class of cars to 
load via lines other than those owning the cars switched 
out. 

4. Unnecessary switching to get some particular car out 
of a string of empties, when the first car is exactly the 
same kind of a car but with other initials. 

5. The expense of traveling car agents,car tracing clerks 
and car service associations. (The latter will be merged 
into district bureaus.) 

As an illustration, take the sleeping car companies. 
Were all contracts to be annuled to-morrow between them 
and the railway companies twice the number of sleeping 
cars now in service would not care for the current busi- 
ness, making no provision for equipment needed during 
large conventions, gatherings, etc. 

Take the private stock car companies. No railway com- 
pany can show up any such average mileage per car per 
day. While railroad companies average 35 to 50 miles the 
private car companies run 75 to 100. You see a string of 
their cars in Montana to-day, at the seaboard in a few 
days, and a week later away down in Texas or Mexico. 
Their cars are always in active service because handled 
by one central authority to meet the requirements of the 
various sections. 

In forming a car pool or equipment company 1 would 
recommend that we start in with the box cars first, be- 
cause that class of cars is in more general demand and in 
90 per cent of the cases represents the item of equipment 
from which we receive most complaints of shortage. 

With a view of economy in painting, clerical work, car 
recording, accounting, etc., I would recommend something 
after the following plan : 

1. Have a distinctive mark to represent the class of car, 
thus : 

“A,” for box cars. 

“B,” stable stock cars. 

C,” common stock cars, single deck. 

“D,” common stock cars, double deck. 

“E,” commercial horse cars. 

“P,” palace horse cars. 


- “E” 

ttpj? 

G” etc 


“G,” gondola coal cars. 

“H.” hopper bottom. 

“J,” drop bottom. 

“K,’’ side dump. 

“L,” flats, common. 

“M,” ore cai’s, etc. 

Classify length .same way, viz. : 

Under 32 ft. - - - - “A” Under 35 ft. - 

“ 32 ft. - - ‘‘B” “ 36 ft. - 

“ 33 ft. - - - - “C” “ 37 ft - 

“ 34 ft. - - - . “D” 

Capacity to be designated in a similar manner : 

Under 30,000 lbs. - - “A” Under 60,000 lbs. - - “E” 
“ 30,000 lbs. - - - “B” “ 70,000 lbs. - - “F^’ 

“ 40,000 lbs. - - “C” “ 80,000 lbs. - “G”etc 

“ 50,000 lbs. - - “D” 

Abolish all car initials and use the distinctive letters in- 
stead. 

Each kind commence at 1 and number up, thus: A box 
car 34 feet long (inside) 60,000 lbs. capacity, would simply 
be marked “A D E,” 5,910. In a short time every switch- 
man, bill e’erk, auditor’s clerk, car distributer, record 
clerk and employe or shipper would know at a glance 
what a car w’^as. There would be no necessity of consult- 
ing a guide. Instead of reporting a dozen or more initials 
on car reports, we would simply use the ‘^pool” marks. In 
many cases this would reduce the number of initials to 
report over 70 per cent. 

In box cars alone the guide shows over 6:30,000, at an ap- 


25 ton and over, per diem 25 cents, or cent per mile. 

20 ton and over, per diem 20 cents, or % cent per mile. 

15 ton and over, per diem 15 cents, or cent per mile. 

Under 15 tons, per diem 10 cents, or 3^ cent per mile. 

For all cars in excess of 39 feet add an agreed per cent. 

By graduated compensation as suggested above, in addi- 
tion to the justness of the proposition, roads would use 
only such cars as are necessary to handle the business. 
Thus, a road that could use 3^ cent cars would not call for 
% cent cars, allowing the latter to go into such service as 
the ^ cent equipment w^ould be incapable of handling. 

Car repairs could be based on proportion of mileage or 
per diem, or on such basis as may be agreed upon by M. C. 
B.’s of lines interested. This means uniform standards 
sooner than uuder present methods. The car pool means 
decreased expenses from 

1. The increased performance of all cars, permitting the 
handling of a given quantity of business with a minimum 
number of cars — obviating the building of any new equip- 
ment for five or six years. 

2. Decrease in empty and foreign mileage. 

3. Saving in switching at terminals and stations. 

4. Reduction in train mileage. 

5. Decrease in inspectors, repair shops, material, main- 
tenance of way. car repairs, wheelage or trackage over 
foreign rails, clerical w^ork, telegraphing, etc. 

6. Increased earnings from greater supply of cars and 
reduction in expenses. 

The district manager for the Joint Equipment Associa 
tion would have charge of distribution of eciuipraent 
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36 ft. long 

37 “ “ - 


15,057 

2,393 

1,.339 

957 

5,157 
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158 
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ihe first step necessary to form a pool (after the roads 
have ^reed to it) is the establishment of a general or cen- 
tral office in charge of a general manager. Then divide 
the country into districts, similar to or in conformity with 
the freight traffic associations, such as eastern, central, 
etc., each district to be in charge of a district manager or 
distributor; each road to handle its own distribution as at 
present ; daily reports to be rendered to the district of- 
fice, which, in turn, consolidates and transmits the same 
to the central office. 

The pool would have to be organized by each road tak- 
ing as much stock in the equipment company as the valu- 
ation of Its equipment amounted to, each company to re- 
ceive Its pro-rata earnings as each class of cars it owns in 
the pool bears to the total number of cars or valuation of 
that class: Thus all 34ft. box cars, 50,000 capacity would 
be marked “A D D.” If the L. S. .S. M. S. Ry. own 11 per 
cent of the valuation of all cars in that class, they would 
receive 11 per cent of the earnings. 

If such a thing is necessary the identity of the cars can 
be preserved by assigning each road’s cars of the same 
class into consecutive series or numbers: Thus, C. C. C. 
& St. L. Ry., 34 ft., 30 ton box cars 18,000 to 18,999 would 
^ assigned “A D E” 1 to “A D E” 1,000; N. Y. 0. & H. 
R., 52,000 to 55,999 would be assigned “A D E” 1 001 to 
“A D E” 5,000, etc. ’ 

Each road in the pool will be entitled to the same num- 
ber 01 cars in each class as it owms in the pool, providing 
It needs them, and must accept up to its quota when of- 
fered for storage. 

Compensation should be based on both the earning ca- 
pacity of car and per diem, if possible. Thus ; 

30 ton and over, per diem 30 cents, or ^ cent per mile. 


TURNTABLE APPARATUS. 

handling of demurrage or car service matters, car repairs 
and all matters pertaining to the eipiipment. This would 
1^ an improvement over present methods, for the reason 
that the car owner would have a representative at everv 
point seeing that the best service was given out of the 
equipment, while under present conditions at many points 
formp equipment is abused, misused and held on account 
of being a “wanderer fi*om home”. 

After the box cars have got to working in the pool, then 
add stock or other classes as fast as considered advisable 
trustees representing the owners may decide on. 

The difficulties to be overcome are not as great as might 
apiiear upon first consideration of the subject, as an or- 
pnization can be formed by which all roads desiring to 
become members (stockholders) would be protected equit- 
ably in their rights. 

Last fall I took the trouble to inquire about the probable 
loss to railroads from cars lying idle at junction points, 
and transfer stations, being transferred, waiting transfer 
sv itching, etc. Replies were received from a number of 
representative men. The lowest estimate showed from 
l^oss of revenue, cost of transfer, and loss in car mileage 
for one year over $25,000,000, and the above simply on ac- 
count of owners not allowing their cars to go beyond junc- 
tion point. 


PNEUMATIC POWER APPLIED TO TURN- 
TABLES. 


The list of functions to which pneumatic power is 
applied is continually growing, one of the most re- 
cent additions being the rotation of turntables. A 
design of apparatus for this purpose has been made 
by Mr. W. B. Doddridge, general manager of the 
Missouri Pacific system by whom the device has 
been patented and placed in the hands of the Amer- 
ican Air Power Co., of 160 Broadway, New York. 
A skeleton diagram of the apparatus is shown in the 
accompanying illustration. The apparatus may be 
applied to any design of turntable by a modification 
of the ^t for the reception of the air cylinders and 
rods. The center of the table is surrounded by a 
spur gear wheel which is attached to the table and 
revolves with it. Into this gear a pinion meshes 
which receives its motion from a rack of sufficient 
length to revolve the large pinion completely. This 
rack 18 attached to and carried between two cross- 
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heads which are mounted upon guide bars and re- 
ceive their motion from the piston rods of two long 
air cylinders placed with their back heads butting 
together. Air pressure is admitted to either of these 
cylinders or they are put into communication with 
the exhaust according to the position of the control- 
ing valve which is shown in section in three posi- 
tions. 

The valve is of the plug type and has four 
ports, one controling the exhaust and the others gov- 
erning the admission of air to either or both of the 
cylinders. When the valve is in the normal posi- 
tion both cylinders are under pressure and the table 
is stationary. It is held positively even in case of 
leakage of one of the pistons. The movement in 
either direction is governed by the position of the 
handle as shown in the diagram, the direction of 
rotation being indicated by the arrows. The appar- 
atus is simple and may be constructed in such a way 
as not to be liable to derangement or to excessive 
wear. There are but two glands and one plug val ve 
to be kept tight and these may be made so as to be 
easily accessible. The fact that the cylinders are 
stationary and that no expansion or swivel joints are 
required in the air pipes is a good feature and with 
correct methods of designing the apparatus would 
seem to promise entirely satisfactory results. 


THE NIPPON RAILROAD OF JAPAN.* 

It is only about thirty years since what we call 
“New Japan’- began its existence. In only one gen- 
ei’ation the Mikado’s empire has made unparalleled 
progress in civilization and in the adoption of west- 
ern manners and customs. Doubtless railroads have 
been one great factor of this wonderful progress in 
Japan. The opening of the Yokohama line, com- 
pleted in 1871, may be regarded as the first railway 
in Japan, and is operated by the government. At 
that time the line ran from Tokio to Yokohama, a 
distance of 18 miles. It now extends to Kyoto, the 
western capital of the empire, J30 miles. The journey 
from Tokio to Kyoto is made in nineteen hours, at an 
expense of $3.30, third class. By the old system of 
“Kago” traveling the trip required some seventeen 
days, at a cost of $25. Thus the railway system has 
reduced the time and fare about one-tenth. 

I well remember an instance, in my own experience, 
of the old time methods of traveling. In January, 
1809, the second year of the Restoration, the change 
in the political affairs made it necessary for us to 
remove from Tokio to Kyoto, a distance of 330 miles, 
as above mentioned. We left Tokio with three 
“kagos” and seven coolies. A “kago,” I may explain, 
is like a large basket suspended on poles, that are 
supported on the shoulders of the coolies. The larg- 
est “kago,” in which my grandmother rode, re- 
quired the service of three coolies; the others were 
carried by two each. The party consisted of grand- 
father, grandmother, parents, young brother and 
myself. On the first day we journeyed 18 miles; on 
the second, 14. On the 3d of February we reached 
the ferry of the Oigawa river, which rises in Mount 
Fuji, and were compelled to stop a day, owing to the 
high water. On the twelfth day we reached Nagoya, 
a distance of 235 miles. Five days after this we ar- 
rived in Kyoto, where we were glad to be released 
from the wearisome confinement of our “kagos.” 
This journey required seventeen days and cost about 
$150. To-day the same party could make such a 
journey in two days at a cost of $15 in a comfortable 
train, though not so elegant as the “ Empire State 
Express.” What a wonderful change! We ought 
indeed to be thankful to the genius of the great 
Stephenson. 

There is another line in Japan, which is owned 
and operated by a private company — the Nippon Rail- 
road C!ompany. It is one of the pioneer railways in 
this country, and is now a very popular route for 
pleasure seekers. Sixteen years ago a charter was 
granted by the government to the Nippon Railroad 
Company to build a railroad through the northeast- 
ern part of Japan. On July 27, 1^3, the first line 
between Tokio and Kumagaye was opened — a dis- 
tance of 38 miles. Since then a branch road from 
Omiya to Ut8nomiya,a distance of 49 miles, has been 
added. In 1891 the Mi to Railroad, which was oper- 
ated some 50 miles, was taken into this system. At 
present the main line operated is 603 miles, having 
2(K) miles under construction. 

The capital stock of the company is $30,000,000. 
Ten per cent regular dividends have been paid dur- 
ing past years. We have a branch line to Nikko, 
the world-renowned place of resort, a distance of 90 
miles from Tokio. This is a very profitable line,and 
earned 14 per cent dividends last year. On this sec- 
tion the traffic is only passengers, the majority of 

*By R. Unno, traffic manager Nippon liailro id, in New 
York Railroad Men. 


whom are pleasure seekers and visitors to the 
Temple. We have 130 engines and l,iK)0 cars, of 
which 1,500 are freight cars. There are 130 daily 
movements of trains, which makes a mileage of 12,000 
miles. During the past six months we carried 3,800,- 
000 passengers, and freight amounting to 1,0(K),000 
tons over the system. Total earnings were $2,200,- 
000, of which $1,200,000 were from passengers. The 
operating expense was only $870,000, leaving a net 
balance of $1,330,000 for dividends. 

About 6,000 men are employed, of whom 100 are 
officers, 1,000 clerks, 600 station masters and opera- 
tors, 5(X) engineers, firemen and 1.600 trackmen. The 
remainder are laborers and coolies. The manage- 
ment of the road is carried on by a board of twelve 
directors, who are elected for a term of two years. 
Officers and clerks receive salaries ranging from $200 
to $9,(KK) per year. Those of the train and station 
service receive $180 to $900 per year. A relief fund 
system was instituted about a year ago, from which 
we have alreadv had very good results. 

We have profited much by the many excellent ex- 
amples which the western nations have placed before 
us. In a word, our company is the New York Central 
of Japan. We have taken many lessons from the 
New York Central of America, and I am indeed 
much indebted to the officers of that company who 
received me so kindly when I was in New York a 
few years ago, and wish to take this opportunity of 
expressing my sincere thanks to them. 

Tokio, June 7, 1896. 


CARBURETTOR FOR PAINT BURNING. 


The idea of using gasoline carburettors and burn- 
ers for burning paint off of passenger coaches is not 
new, nearly every large car shop being supplied with 
apparatus for this purpose. The usual equipment 
consists of a small tank or reservoir containing gaso- 
line. These reservoirs are seldom large enough to 
supply more than one or two burners. During a re- 
cent visit to the Burnside shops of the Illinois Cen- 
tral Railroad, the arrangement illustrated by the ac- 
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company ing engraving attracted attention as being 
constructed upon a scale which would permit of re- 
ducing the expense of burning off cars to a point be- 
low that reached where smaller carburettors are 
used. The one illustrated is shown to be fitted with 
four hose connections. Four more have been added 
since the drawing was made, w^hich increases the 
capacity of the machine to eight burners. The hose 
connections are made of sufficient length to admit of 


burning off one car or several cars standing on ad- 
jacent tracks. 

The air pressure is regulated by throttling by 
means of the globe valve in the connection to the 
main air pipe and the air admission pipe passes down 
through the gasoline through which it bubbles and 
becomes charged with the vapor. The dimensions 
of the tank and the truck on which it is mounted are 
given in the illustration, which also shows the con- 
struction of the burner. The cost of burning off a 
passenger car, the standard of this road, by this ap- 
paratus is $4.50, as stated last week, this including 
70 cents, the cost of the gasoline. It is interesting 
to note that the cost of burning off cars has been 
brought down from $20 with the hand torches to the 
figure given above by the introduction of improve- 
ments in the carburetting devices. The cost of 
burning off refrigerators has been reduced from $5 
to $1.75. The work is now performed by men paid at 
the rate of 15 cents per hour, which explains a por- 
tion of the advantage which has been gained in the 
cost of this work. 


Thousand Mile Railway Tickets in England. 


The North-Eastern Railway Company seems to 
have tentatively decided to adopt Artemus Ward’s 
motto— “You can’t go in without paying, but you can 
pay without going in.” In arranging to issue at re- 
duced rates books of coupons available for twelve 
months over the whole of the North-Eastern system, 
and for journeys amounting in the aggregate to 1,000 
miles, the directors are practically saying to the 
world at large: “You can’t travel without paying 
your fare, but you can pay your fare without travel- 
ing.” If the purchaser of a book of coupons succeeds 
in using the whole number he will have secured 1,000 
miles of first-class railway travel at an average fare 
of Ud. per mile. The idea will doubtless prove at- 
tractive to many who, like Mrs.Gilpin, have a frugal 
mind; but it is never likely to achieve any wide pop* 
pularity while it remains hedged about with restric- 
tions so numerous and so irritating as those which 
official ingenuity has devised for the North-Eastern 
“new departure.” The coupons are not, it seems, to 
be directly available as tickets; they'must be ex- 
changed at the booking office for the ordinary ticket 
before the journey begins. Nor will it be sufficient 
to produce to the booking clerk the exac^t number of 
coupons representing the distance to be traveled. 
The book itself must be produced for his inspection, 
and its proud possessor will resemble no one so much 
as the irascible old lady of the comic papers who car- 
ried about a huge family bible under her arm in or- 
der to convince incredulous booking clerks that her 
son was under twelve years of age. Pi-obably these 
regulations are intended to preserve the legend of 
non-transfe liability, but the North-Eastern, in issuing 
these coupons, is going so far in the direction of 
making railway tickets transfei'able that it is diffi- 
cult to discern any logical reason for not going the 
rest of the way. The coupons, it is expressly stated, 
may be used, not only by the purchaser but by mem- 
bers of his family and guests. If the tickets purchased 
by “A” are to be available for use by his son, his 
daughter, his manservant, his maidservant, his ox, 
his ass, and the stranger that is within his gates, 
why should “B,” who happens to fall under none of 
these fortunate categories, be debarred ‘from us- 
ing them? It will obviously be impossible to exer- 
cise any discrimination between people who have at 
one time or other been guests of the purchaser of a 
coupon book and people who have not been so favored. 
Thus, to all intents and purposes, the coupons will 
be freely transferable. Bentham somewhere points 
out that nothing is more derogatory to the lawgiver 
than to make laws which are incapable of enforce- 
ment. What is true of laws in general is true of rail- 
way bye-laws in particular, and to swear by all one’s 
gods that tickets shall be non-transferable, while re- 
laxing the regulations to such an extent as to render 
the detection of coupon transfer a practical impossi- 
bility, is at best a futile proceeding. The new system 
which the North Eastern Co. but introduced is ad- 
mittedly only in the experimental stage, but if it 
proves successful there is no reason why it should 
be limited to first class passengers or to journeys ex- 
ceeding 10 miles in length. Jack is as good as his 
master now-a-days, and third-class travelers will 
soon assert their claim to “a reduction on taking a 
quantity.” The tramway and omnibus companies, 
which have experimented in a similar fashion, have 
not, we understand, found any great desire on the 
part of the public to buy tickets in advance. The 
harmless necessary penny demanded as the price of 
a ’bus ride hurts nobody’s pocket, while the sover- 
eign or so required to purchase tickets on a large 
scale is a serious matter for the great majority of 
the ’bus riding public. Whether things are differ- 
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nt in the railway world remains to be seen. For our 
own part, much as we admire the enter- 
prise of the North Eastern Railway Co. in initiating 
the change, we shrewdly doubt whether any large 
section of the public is anxious to pay five guineas 
for the privilege of traveling a thousand miles on the 
North Eastern system. As Punch remarked, apropos 
of the injunction not to m?pry one's grandmother, 
“Who on earth wants toP’— [Railway Times. 


SPEED. POWER AND EFFICIENCY OF ELEC- 
TRIC MOTORS FOR LOCOMOTIVES.* 


D. L. BARNES. 

The striking simplicity of the fundamental princi- 
ples which govern the action of that class of electric 
motors most used for locomotives was the origin of 
the suggestion which led to the preparation of this 
paper. Railroad motors are nearly all of the plain 
direct current series type. All the windings on the 
motor field coils are in series with the main ch*cuit 
wires and all of the main current passes through 
them. The current is called “direct*’ because it 
flows continuously in one direction. The letters “D. 
C.” are used to signify such a current and a D. C. 
motiOr is a direct current motor. Alternating cur- 
rent motors are signified by the “A. C.” For shop 
work D. C. motors are generally “shunt’’ w^ound,and 
sometimes, but not often, “compound’’ wound; in the 
latter case the field coils are wound with a fine wire, 
through which a small part of the current goes, and 
with a large wire through which most of the current 
passes. The data given in this paper does not relate 
to the shunt wound motors, but solely to the plain 
simple series motor now so commonly used in prefer- 
ence to the other varieties of direct current motors 
for railway use. 

The windings on the common series motor are very 
simple. Sometimes there are but two poles and again 
there are six. Often the consequent pole type is 
used, especially for railroad work. Two of the poles 
are wound with wire, but the others have no coils 
around them. They are called the “consequent 
poles,” their magnetism being “induced” by the 
wire on the other poles. This shape of motor is bet- 
ter adapted for use on trucks, as the width is less 
than for any other type. One side of the motor is 
close to the axle, while the other -is near the tran- 
som of the truck, so that with this shape the wheel 
base of the truck need not be -greatly increased to 
admit of a large motor. 

The wiring of armatures varies greatly with diflfer- 
ent builders of motors, but all have the same funda- 
mental plan; namely, to provide paths for the elec- 
tric current to pass around the armature and mag- 
netize^ it. Generally railroad and shop motors have 
but two brushes, and the electric current goes in at 
one brush and then divides into two parts and passes 
around the armature in two separate paths which 
join again at the other brush. 

Direct current series motors are usually built for 
armature speeds not exceeding 1,2CH) revolutions per 
minute as a maximum, and whatever be the use to 
which a motor is put the armature speed should not 
be allowed to exceed the limit specified by the mak- 
ers. This is the maximum speed; the normal rated 
speed is much less. A fair statement of common 
practice is about 800 revolutions per minute for an 
100 horse power motor when generating 1(X) horse 
power. The maximum speed is from 1,2(K) to 1,500 
revolutions per minute, according to the strength of 
the binding wires or clamps that hold the armature 
coils from flying out of the grooves in the armatures. 
The centrifugal force of the revolving coils is con- 
siderable. 

To a railroad man accustomed to the great un- 
certainties of the action of steam locomotives and the 
inaccuracy and incompleteness of the data and 
formula? relating to their power and efficiency, the 
beautiful simplicity and accuracy of the data giving 
the action of direct current electric motors under 
variable speeds and loads is pleasing and attractive. 
To show the relation of speed, load and efficiency of 
direct current electric motors is the principal object 
of this paper. 

Each design of electric motor as it is built is tested 
for its speed, power and efficiency and also for the 
heating during a long run. The results are plotted and 
form a set of characteristic curves such as that given 
by Fig. 1. These curves show how the motor will 
act when connected to an electric current having a 
pressure of 500 volts. The shape of the curves shows 
the character of the relation between the current in 
amperes going into the motor and the speed, power 
and efficiency. The basis of these curves is the 
current flowing into the motor. In railroad work the 
most useful basis is the speed, and the characteristic 

♦Abstract of a paper read befoi*e the Western Railway 
Club. 


curves given in Fig. J have been transformed to a 
speed basis and are given in what follows. 

One interesting feature of the direct current motor 
is that it will always run at a fixed speed for each 
given load, and cannot be made to run above or be- 
low that speed without changing the line pressure. 
An increase in the line pressure will make the motor 
run faster. There are several ways of arranging the 
winding on the pole pieces so that some of the wire 
coils can be cut out of the circuit, and several 
ways of permitting part of the current to be passed 
by the fields instead of through them, all of which 
weaken the magnetism of the poles and allow the 
motor to run at a higher speed with the same line 
pressure. 

The plan which is commonly employed to reduce 
the speed below the fixed or natural speed of the 



Fig. 1— COMPLETE DIAGRAM D. C. SERIES MOTOR. 

motor with a given circuit pressui*e and load is 
by reducing the pressure at the motor. This is done 
by putting into the circuit a rheostat or diverter. 
It is a simple coil of iron or steel ribbon or wire so 
arranged that heating will not destroy it. The coils 
are generally packed in asbestos or its equivalent. 
The effect of the resistance is to offer an obstruction 
to the current or to choke it. so that part of the line 
pressure is used up in pushing the current through 
the resistance. There is a considerable loss in the 
resistance, as it becomes very hot and energy is 
wasted in the form of heat. Motors are not so eco- 
nomical when runwith a resistance in circuit. The 
loss varies as the square of the current flowing and 
directly as the resistance. That is, if the current is 
doubled and the resistance unchanged the loss is four 
times as great, but if the resistance is doubled and 
the current unchanged the loss is only doubled. 

Fig. 2 shows the relation between the speed and 
load of the motor considered in Fig. 1, when the line 
pressure is constant. The normal speed of the motor 
is 780 revolutions per minute when the power devel- 
oped at the armature shaft is 100 horse power. When 
the horse power is increased to 170 the speed drops 
to 630. When the horse power drops to 52, the mo- 
tor increases in speed to 1.200 revolutions. It is seen 
from this curve that a very small drop in speed be- 
low the normal speed at the rated horse power gives 
a very great increase in power. Thus a drop from 
780 to 680 revolutions per minute — or 150 revolutions 
— gives an increase of 70 horse power, while an in- 
crease of speed from 780 to 1,200 — or 420 revolutions — 
requires only a decrease of 48 horse power. It is not 
economical to use a resistance in the circuit of a di- 
rect current motor to decrease the speed, and there- 
fore in most cases motors are run without resistance 
except when starting a load and under other special 
or abnormal conditions. It is necessary, therefore, 
in selecting the gearing to study the speed and power 
curves of the motor, together with the requirements 
of the service in which the motor is used. It is use- 
ful for this reason to study the limit of speed and 
load under which a motor can be run without a re- 
sistance in circuit. Take the motor whose charac- 
teristic curve is given in Fig. 2: it can be run con- 
tinuously at 100 horse power (780 revolutions) on 500 
volts pressure. If the horse power is greater the 
motor will get too hot and the length of the 
continuous run, without stopping to allow the motor 
to cool off, must be reduced. Many direct current 


motors will not run for more than one hour at the 
rated horse power without overheating. If motors 
are exposed to a draft of cold air they can be run at 
a greater horse power without overheating. Motors 
under street cars, owing to their exposed position, 
can be run with a greater overload than would be 
possible if they were in a heated workshop. 

This motor. Fig. 2 can be run without resistance 
on a 500 volt pressure down to 52 horse power. At 
this point the armature speed reaches 1,200 revolu- 
tions per minute, which is not a speed where the 
armature windings will be liable to injury, but it is 
as high as it is advisable to run for positive security. 
The variation of continuous running without resis- 
tance in circuit is, then, from 22 horse power to 100 
horse power and from 780 to 1,200 revolutions. For 
greater loads the length of the run must be reduced 
and by making the time of overloading suitable to 
the overload, the horse power may be increased to 
170. To do this the speed must be reduced to 630 
revolutions. That is, when there is no resistance in 
the circuit and the line pressure is constant, all di- 
rect current motors have a particular speed for each 
horse power. This is clearly shown on the diagram 
Fig. 2. Perhaps this is the most useful of all the di- 
agrams relating to direct current motors, as it gives 
the speed at which a motor must run to get any given 
horse power within its range. 

In the same way Fig. 3 shows the relation of pull of 
the motor to the speed, and the foregoing remarks 
about the limits of speed and horse power apply with 
equal force to the limits of speed and pull. That is 
foi* each given speed without resistance in the circuit 
and with a constant line pressure and within the 
range of the motor, there is a particular pull it will 
give. Each change of pull carries with it a change 
of speed. The pull of electric motors is called the 
“torque”. It is the pull in pounds which the motor 
can give on end of crank one foot long or on the rim 
of a pulley two feet in diameter. As shown by Fig. 3, 
the range of this motor for continuous running is from 
780 revolutions and 670 pounds torque to 1200 revo- 
lutions and 210 pounds torque. For running a 
a limited time the torque can be increased to 1400 
pounds at 630 revolutions. 

The current in amperes that will be taken from the 
line to do the work called for on Fig. 2 or to give 
the pull indicated by Fig. 3 is shown by 
similar diagram not reproduced This dia- 
* gram g ives the relation of the speed of the motor 
to the current in amperes that will be taken into the 
motor from the line and shows what current must be 
furnished from the central station for one motor. 

The effect of introducing a resistance into the cir- 
cuit is practically to cut down the line pressure. This 
always makes a motor run slower than with full 
pressure. While it is impossible to run a D. C. 
motor at a higher horse power or pull than that given 
for each speed on the characteristic diagrams of the 
motoi’, yet it is possible to run with less horse power 
and pull by introducing the proper amount of resist- 
ance into the circuit. The diagrams not only show 
the limits between which the motor can be worked, 
but also show the particular speed for each particu- 
lar horse power and pull when there is no resist- 
ance in the circuit. When the resistance is intro- 



Fig. 2— relation between SPEED AND POWER. 

duced the diagrams do not apply and one must re- 
sort to calculation, or obtain from the builders a set of 
diagrams showing the characteristic curves for diff er- 
ent line pressures. Then by calculation one can 
And the reduction of line pressure that will be made 
by a given resistance when a given current is flowing 
and select the proper diagram for the reduced 
pressure. The product of the resistance, in ohms, 
that is introducted into the circuit by the amperes of 
current flowing into the motor, will give the drop in 
the pressures due to the resistance introduced. 

Diagrams of this kind can always be obtained from 
makers of motors. T hey are made from the tabula- 
ted results of tests and represent for motors what a 
full set of experimental tests would indicate about a 
steam locomotive if furnished to the purchaser b 
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Jocoraotive builders. The great value of such tests 
to users of steam locomotives is now being shown to 
us by the admirable results from the testing plant for 
steam locomotives on the Chicago & Northwestern 
Railway in Chicago. This plant enables the mechan- 
ical officers to speak with certainty about the action 
of the locomotives on the road under all practical 
conditions. With electric motors the manufactur- 
ers have taken up the work of testing, and each 
motor is examined minutely and a full record made 
of its performance, so that purchasers may know just 
what will be the action of the motors under a large 
variety of practical conditions. 

There is much gratification to be found in the fact 
that the electric motor which promises to invade the 
field now occupied by steam locomotives, is simple 
in construction and operation, and in the further 
fact that the relations of speed, power, pull and effi- 
ciency can be simply and positively expressed on a 
diagram readily understood by those who will have 
charge of the maintenance and operation. It should 
not reflect, however, on steam locomotive practice, 
that the same complete data cannot now be furnished 
for steam motors as is offered foi* electric motors, even 
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Fio. 3 -RELATION BETWEEN SPEED AND PULL 
although the steam motor has been in use for many 
years. The complexity of the steam locomotive me- 
chanism and the great variety of factors which affect 
the economy make it very difficult to reach conclu- 
sions, even after a long series of tests, and for this 
reason we may never hope to be able to draw a dia- 
gram or a set of diagrams about any steam locomo- 
tive which will express so completely the relation 
between the speed, power and efficiency as is given 
by Pig. 1 for an electric motor. I’robably we would 
not find It so difficult to deduce the relations of these 
factors for steam locomotives if we had the steam 
using api>aratus alone to deal with in the steam loco- 
motive, just as we have only the current using ap- 
paratus to treat of in the electric motor. The insur- 
mountable obstacle in the way of a complete exposition 
of the relations between speed, power and efficiency 
in the steam locomotive is found in the fact that the 
steam motor must carry the complete steam gene- 
rating apparatus. Such apparatus, distorted as it is 
by the limits of space and weight, cramps and hin- 
ders the steam using mechanism. The electric loco- 
motive when complete with all the essential fea- 
tures for successful practical operation has less 
weight than is needed for tractive power and the 
motors need not be cramped for lack of space. This, 
together with the fact that the power generating ap- 
paratus is fixed at a central station, indicates that 
the electric locomotive is as simple, and may be made 
to be a more efficient, machine than the steam loco- 
motive, at least all the formulas expressing the op- 
eration can be more easily deduced and are more ex- 
act in application. 


PISTON ROD FASTENINGS. 


In view of the trouble which has been exper- 
ienced upon locomotives with broken piston rods, 
especially considering those breakages which occur 
at the cross-head ends and which take place fre- 
quently with certain types of cross-heads, the follow- 
ing quotation from Mr. F. A. Halsey in the American 
Machinist is pertinent. 

While this subject is up for di.scussion, will someone 
please rise and explain the reason for the conventional 
taper fit between piston rod and cross-head hub in engines 
using keyed -in rods. 

A good many engines have been built from my designs 
in which this fit was made straight, and if there is any 
objection to the arrangement it has not come to my knowl- 
edge. 

I cannot see that the taper fit accomplishes any good pur- 
pose whatever, while it does accomplish the distinctly bad 
purpose of throwing a heavy and useless bursting strain on 
the cross-head hub. A taper tit is an expensive one to 
make, especially in this case, where the rod must be of a 
given length outside the cross-head boss— the matter be- 
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ing aggravated by the drawing of the rod into the hole 
by the draft of the key. Considerable cutting and trying 
is therefore necessary. 

The straight mds are turned full size to the end without 
any shoulder whatever, and bottom on the bottom of the 
hole in the cross-head boss. They are made an easy slid- 
ing fit, which makes removal at any time a simple matter. 
The great advantage of the straight fit, however, is that 
it permits the rod to be boldly cut to length and finished 
at the first handling. 

This avoidance of repeatedly putting together and tak- 
ing apart is one of the sources of shop economy which is 
not worked as it should be. It is carried to an extent in 
some shops which the old-time, cut-and-dried machinest 
would not believe possible, and there is no more fruitful 
field for a designer to study than to so lay out his work as 
to encourage it. 

In the case of the fit in the piston, there is some excuse 
for the taper. At that end the rod cannot be made to bot- 
tom on its end. To forge on a collar is expensive, w’hile to 
tui*n down for a shoulder of sufficient area reduces the 
area of the section of the rod. This area is still further 
reduced by the key way or the threads for the nut, leaving 
a small net section, unless the rod is of excessive diameter 
to begin with ; but if any one can give any excuse for the 
taper fit, or any objection to the straight one, at the cross- 
head end he will afford me information which I have 
sought for in vain. 


A NEW POP SAFETY VALVE. 


The Ashton Valve Company of Boston has recently 
placed on the market a new safety valve for station- 
ary boilers. This valve is known as the new No. 3, 
and it embodies improvements over other forms 
which have been used in stationary practice. The 
usual form of lever for pop valves is a simple straight 
trip, which has not been found satisfactory for the 
reason that it has not been sufficiently powerful to 
lift the valve off its seat unless the steam pressure 
was nearly at the popping point. Blocks and tackles 
have been used to operate the valves, but with them 
the levers often become bent. The valve under con- 
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sideration makes use of a comjwund lever and an 
enlarged valve spindle with a pressure adjusting 
screw, as shown in the accompanying illustration. 

This lever gives sufficient power to permit of lift- 
ing the valve off its seat by hand without reference 
to the pressure beneath it. 

The special features of the construction are a bevel 
seat at an angle of 45 deg., a knife edge pop chamber 
lip, and encased spring of .lessop’s steel, an arrange- 
ment for changing the position of the lever and a 
means for adjusting or regulating the pop from the 
outside of the valve casing. The address of the man- 
ufacturers is 271 Franklin street, Boston, Mass. 


LIQUID FUEL AND METHODS OF BURN- 
ING IT.* 


Hekbeut C. Wilson. 

For some years past engineers have been experiment- 
ing with various fuels and combinations of fuels for the 
purpose of realising some economy upon the enormously 
wasteful results of firing boilers with coal or coke. 
Naturally, these experiments included trials of liquid 
fuels, and the -satisfactory results obtained from even a 
crude and faulty application of hydro carbons for heating 
purposes at once pointed out this description of fuel as 
being one from which great advantages in both economy 
and power could readily be obtained. The result has been 
that many more or less satisfactory methods of utilizing 
liquid fuel for firing all kinds of boilers have been put 
forward within recent years. Before attempting to burn 
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liquid fuel in a boiler furnace of any u description it is 
necessary to study the nature of the fuel to be employed. 
There seems to be a general idea that liquid fuel means 
petroleum — that is to say, the oixiiuary petroleum of com- 
merce — and one of the objects of this paper is to point 
out the impracticability, fix)m an commercial point of 
view, of the general use of this hydrocarbon for the pur- 
pose. For some time it has been clearly recognized that a 
very heavy hvdrocarbon Is the onlv combination that is in 
all ways suitable for general use as liquid fuel. The rer 
sidue of the distillation of petroleum or shale oil, known 
by the name of mazouth and astaktis, which is absolutely 
uninflammable up to the temperature of 350 deg. to 490 deg. 
Fah., may be taken as being the particular grade of liquid 
hydrocarbon most suitable for the purpose of firing 
boilers. 

Although this oil has not yet received sufficient atten- 
tion from chemists and engineers to clearly define its 
usual comiK>sition and value as regards calorific power, 
still the results of experiments show that its value in 
British thermal units is about 20,000, against an average 
14,000, for coal. Broadly speaking, the position is this, 
that in this country, at the present moment, coal has the 
advantage of price, but as the demand for astaktis in Eng- 
land is at present small, the price is consequently high. 
The supplies of this oil are almost unlimited, and upon a 
larger demand being created immense quantities might be 
placed on the market at a price that coal could not be 
raised for. I have been lately informed that astaktis can 
now bo obtained in the Baku district for little more than 
the cost of putting it into the tanks. 

Again, with reference to the steam-raising powers of 
coal versus oil, it must not be forgotten that the coal- 
fired furnace is most wasteful, and in spite of the hun- 
dreds of appliances and patent systems for improving the 
result, it is very doubtful if more than one-half of the 
heat theoretically contained in each pound of coal is prac- 
tically applied to the purpose of raising steam. This great 
loss of efficiency is chiefly owing to imperfect combustion 
and imperfect utilization of the actual heat given off. On 
the side of liquid fuel, we have a considerable increase in 
the theoretical calorific power, viz., 20,000 British thermal 
units against 14,000 for coal; further, it has been proved 
that in practice almost the whole of this available heat can 
be taken up and transmitted to the boiler water, when the 
oil is burnt in a furnace that rigidly complies with the 
special re<iuirements. The net result is therefore that, in 
spite of its present high price in this country, oil fuel has 
a tremendous and solid advantage over coal for many pur- 
poses, which every day are tending to increase and be- 
come more generally appreciated by engineers. 

It was not until the year 1874 that liquid fuel was practi- 
cally used for the purposes of trade. It was about this 
time that the Volga Railway commenced to use oil for lo- 
comotives, and at the present time there are more than 
72 locomotives fired with astaktis on this railway, and the 
system is becoming general on the Voinra and the Caspian. 

In 1880 a launch called the “Billy Collins” was fitted with 
a liquid fuel apparatus, constructed by the Hydrocarbon 
Gas Co., and worked on the Thames for some time. The 
results were most satisfactory, especially the ease with 
which the fires wei*e regulated, by simply opening or 
shutting the oil valves. 

Perhaps the best known application, on a large scale, of 
liquid fuel, is that of the locomotives on the Great East- 
ern Railway. Mr. Holden, of the Stratford Works, has 
designed the method, by means of which he 
is able to burn oil and coal at the same 
time. This is effected in the following manner: 
The oil is thrown into the firebox in the form 
of fine spray obtained by air pressure by means of a special 
form of injector. This spray enters the fire-box just 
above the fire-bars, which are covered with a thin layer 
of coal or coke in an incandescent state. The results ob- 
tained are greatly in favor of oil, and the apparatus does 
not require any great alteration to be made in the existing 
fire-boxes. Mr. Holden’s system has been adopted on the 
Argentine-Mexic&n Railways, and has been on trial in 
England on the North Eastern, Lancashire & Yorkshire, 
and Metropolitan District Railways. 

In England there has recently been constructed a tor- 
pedo lx)at of about 86 tons displacement. She has a double 
bottom; this is divided up into eight water-tight compart- 
ments, which are used as tanks or bunkers for oil, and 
hold about 15 or 16 tons. As these compartments ai*e 
emptied of oil they are run up with water, so that the 
draft and stability of the boat remain always the same. 
Her engines are of the ordinary triple expansion. The 
almost automatic w'orking of the fuel apparatus allows of 
the crew being greatly reduced. For example : one man 
only is required to look after the fires. The boiler is of 
the ordinary locomotive type, with the special fittings 
necessary for liquid fuel burning. It is fitted with 31 
oil jets, fed by means of a Worthington pump, which draws 
the oil from the double bottom and delivers it into a cyl- 
indrical tank, where it is put under air pressure before 
reaching the jets. When all the jets are working together in 
the furnace, it presents the appearance of a mass of flame 
without ashes, smoke or smell. It is possible to put out 
tne jets separately or all at once. In one trial made she 
went twenty-one knots and developed 1,203 horse power. 
Then twenty-one jets were shut off suddenly, after which 
the steam did not rise sufficiently to blow off at the safety 
valve. The result of all trials up to the present time 
has been to show that there are only two ways of burn- 
ing liquid fuel, viz., either by means of atomizers for 
large powers, or gasifiers for small powers. It necessarily 
follows, nseeing that heavy oil is most uninflammable in 
bulk that the only way to bum it is to finely 
divide it up into the form of gas, vapor, or spray. This 
spraying is best produced by means of an atomizer, which 
s, generally speaking, an apparatus for introducing a 
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stream of the oil into the center of a stream of air or steam, 
the effect of which is to break up the oil into fine spray. 
In this form the oil readily catches fire and burns in a per- 
fectly regular and safe manner, so long as the supplies of 
oil and air or steam preserve their proper proportions. 
The effect of any considerable variation in either is 
to extinguish the flame or throw out the 
oil in an undivided state. The apparatus known 
as the atomizer has been brought to such a state of perfec- 
tion that these difficulties may be considered practically 
as non-existent when used for the purpose of firing boil- 
ers. The great question is whether it is better to use 
steam or heated air as the dividing medium. There is 
much to be said both for and against each system, but I 
am rather in favor of the use of superheated steam, es- 
l>ecially for marine work. 

I now come to what may be considered as being the most 
important part of the liquid fuel question, and that is the 
proper and best means of fully utilizing the heat obtained 
from a jet of burning oil for the purpose of raising steam 
in a boiler. 

It is well known that combustible gases become unin- 
flammable when diluted by a too strong proportion of va- 
pors or gases that are incombustible, and that in all these 
furnaces, such as described, especially those in the in- 
terior of which the heat is very intense — notably those 
with firebrick linings — a great proportion of these com- 
bustible elements escape without being completely ox- 
idized, and this by reason of a complex phenomena of 
dissociation, of which the intensity decreases on the aug- 
mentation of the pressure of the medium where the com- 
bustion takes place, and the lowering of the temperature 
of this medium. This, therefore, condemns the arrange- 
ment of the single furnace, and above all, of fire brick lin- 
ings. 

The conditions to fulfil in order to obtain a complete and 
rational combustion are : 

1. The division of the furnaces, in order to have a num- 
ber of burning jets, between which the air is able to get in 
sufficient quantity to insure the integral combustion of the 
carbon and hydrogen contained in the fuel. 

2. To receive the heat produced by the foregoing means 
of combustion on to a large metallic surface covered with 
water, and in permanent contact with the flame and 
where the combustion is effected. 

This arrangement provides that the flame does not at- 
tain a too high interior temperature, and, consequently, 
does away with dissociation. It is also possible to keep 
the temperature, if desired, no higher than that necessary 
for ignition. 

The heating system patented by a firm in Paris is the 
first to comply with these necessary conditions. In this 
system the flame produced by the combustible liquid is 
projected into a combustion tube surrounded by the water 
to be heated, and forming a series of Bunsen burners, in 
the interior of which the combustion is continued and 
completed in such a manner that there is nothing comes 
out but incombustible gases without color, the heat- 
ing power of which is utilized by the usual means of 
tubes, etc. 

It will be understood that the important principle of 
this system consists of the arrangement of combustion 
tubes traversed inside by flame and divided into several 
sections, between which the air is able to get in sufficient 
(piantity, each one of these sections having its orifice of 
escape smaller than the mouth or entry of the one next to 
it, and placed at a distance apart, determined by the rela- 
tive areas of* the orifices under consideration, and of the 
volume and velocity of the jet used, so as to obtain be- 
tween each interval a constant drawing in of the air nec- 
essary — and ; sufficient to maintain the combustion with- 
out smoke, during the transit of the section that follows 
this interval. This system is exceedingly simple, and per- 
mits of the rapid and complete combustion of enormous 
volumes of gas or vapors of hydro* carbons, or other vapors 
in the interior of long and narrow metal tubes surrounded 
with water; and consequently not presenting other than a 
relatively very cold contact a result hitherto considered 
by specialists as a material impossibility. The question of 
contact must not be lost sight of because in the large single 
furnaces, the combustion of gases or vapors, which is easi- 
ly obtained when the surrounding plates are very hot, be- 
comes almost impossible with the plates, comparatively 
speaking, cold unless the above arrangement is made use of. 

It must be remembered that the combustion of gaseous 
jets surrounded by air takes place solely at their periphery 
or outside edge, and the interior is formed of a cone of 
unburned molecules of such a kind that the quantity of 
gas burned all over the surface of a nearly cylindrical 
flame, such as exists in the furnaces described,is the same 
at any one point as at any other. In these furnaces the 
combustion is absolutely complete; that is to say, there is 
no escape of carbonic oxide such as takes place in boilers 
fitted with a single furnace, where the loss of combusti- 
ble from this fact alone, is very considerable, because the 
calorific power of carbonic oxide is about 4,000 British 
thermal units, or about one-fifth the value of the iuitial 
fuel. The loss of fuel due to smoke and soot in other fur- 
naces is also very important. 

At some evaporation trials made at the end of last 
year with this boiler, as especially designed for liquid 
fuel, the results were as follows: With coal tar oil the 
Mler evaporated 15.23 lbs. of water from and at 212 deg. 

B ahr. per pound of oil burned. This oil has only a theo- 
retical calorific power of 16,048 B. T. U. With Astaktis 
the boiler evaporated 18.82 lbs. of water from and at 212 
deg. Pahr. per pound of oil burned. This oil has a theo- 
retical calorific power of between 19,800 and 20,000 B. T. U. 
The theoretical maximum heating power of Astaktis may 
be taken as equivalent to an evaporation of 20.5 lbs of wa- 
ter from and at 212 deg. Fahr. The amount of oil con- 
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69.75 lbs. or 31 kilogrammes. This oil was atomized by 
steam from a small auxiliary generator at a pressure of 30 
lbs. per square inch, and superheated to a temperature of 
about 900 deg. Fahr. or 500 deg. C. This boiler is about 55 
per cent lighter than an ordinary coal fired boiler, and 35 
per cent lighter than the other descriptions of liquid fuel 
boilers. 


CAISSON, 


NORTH PIER HEAD, MADRAS 
HARBOR.* 


ROBERT W. THOMPSON. 

In the restoration of the Madras harbor the pier heads 
were originally designed to be 34 ft. wide and to be founded 
on a rubble base 34 ft. below the De Havilland mean sea 
level, the piers being 24 ft. wide and founded 22 ft. below 
that level. They terminated in an outward curve at the 
old pier heads into which they were to be bonded as far as 
practicable. In February, 1890, it was determined to 
modify this design, and to found the pierheads 18 ft. lower 
than the piers, or 40 ft. below the DeHavilland mean sea 
level, and to construct their ends of cylindrical monoliths 
of concrete, of a diameter equal to the width of the piei 
heads at the footings, founded at the same level and rising 
to a hight of 6 ft. above the level of- the piers, that of the 
concrete capping wbich it was intended to place upon 
them. It was further determined that the monoliths 
should be made in the dry, instead of discharging concrete 
into the sea. 

For each pier head a water tight iron caisson. Fig. 1, 
was therefore provided, of 42 ft. and 41 ft. 5>^ in. outside 
diameter at the base and top respectively, and 53 ft. high. 
The bottom and sides were covered by plating in. thick. 
The sides were constructed in 14 tiers or bands consisting 
each of 8 plates 16 ft. 6 in. long by 4 ft. high. Both the 
bottom and sides were strengthened with ribs of lattice 
girders. Across the bottom, each one along the center of 
a row of plates, 10 girders, 2 ft. high, were placed 3 ft. 9 
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3-16 in. apart from center to center. The sides were sup- 
ported by 15 circular girders, -varying in depth between 
1 ft. 9 in. at the bottom and I ft. 6 in. at the top, placed 
horizontally; and 12 vertical girders varying in depth be- 
tween 2 ft. at the bottom and 1 ft. 9 in. at the top. The 
vertical girders were set at equal distances apart ; they 
are continuous only in the flange nearest the center of the 
caisson, which consists of an angle iron 3x3x^ in. in 
two lengths, connected by a bar cover riveted to them, the 
joint being 23 ft. 10 in. from the bottom of the caisson. 
The other portions are in sections suiting the distances 
between the horizontal girders and are let in between 
them and riveted to the side plating by % in. rivetsof 5 in. 
pitch, the tiers of side plates being riveted together by % 
in. rivets of 2i]4 in. pitch. The plating is laid telescopi- 
cally , so that each tier is in. smaller in diameter than 
the one immediately below it. 

The caisson was furnished with eight mooring rings in 
two tiers 19 ft. 10 in. and 43 ft. 8 in. respectively, from 
the bottom. It was also furnished with four 12 in. sluice 
valves fitted to the outside of the eighth tier of side plates, 
27 ft. 7 in. from the bottom. Eighteen 3 in. wrought iron 
pipes riveted over 3 in. holes in the bottom were also pro- 
vided, twelve being placed at the angles of a regular poly- 
gon of twelve sides 34 ft. 6 in. in diameter, and six at the 
angles of a hexagon 18 ft. in diameter, the centers of both 
polygons coinciding with that of the caisson. The pipes 
are for the purpose of grouting the rubble base beneath 
the caisson with liquid cement. They had screw ends and 
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hight could not be reduced as the base could not be grouted 
till the caisson had been filled with concrete, or nearly so. 
They had also to be built while the caisson was afloat. Great 
difficulty was experienced in getting to the tops of these 
slender pipes to add new lengths, and in securing them as 
they were built; for they were too slender to support 
themselves as the caisson rolled and pitched. Bracing had 
therefore to be inserted between them and the sides of the 
caisson which hindered the lowering of materials and 
plant. Great anxiety was felt lest a fracture should occur 
below the water line, the consequence of which would, in 
all probability, have been the sinking of the caisson. 

The caisson for the north pier head was built by Messrs. 
P. 4& W. Maclellan, Limited, Clutha Works, Glasgow, and 
that for the south pier head by the Teeside Iron & En- 
gine Works Co., Limited, Middlesbrough. They are sim- 
ilar, except that the former has an additional bracing of 
three transvei'se bottom lattice girders 2 ft. deep, riveted 
over the tops of the other ten and at right angles to them. 
They are placed one at the center and the other two 11 
ft. from it on each side. 

The north caisson was received in its component 
sections, and was built in a small temporary dock, about 
50 ft. sqiuire, constructed at a shelving part of the sandy 
beach Inside Madras Harbor. The sides of this deck were 
composed of old block frames or molds in which the blocks 
required for the piers and wave breakers had been made. 
These measured 14 x 6 ft., 10 x 6 ft., and 9x6 ft.; the 
hight being in all c^ses 6 ft., the depth of the dock. These 
flames were sunk in position and bolted to each other, the 
area enclosed by them being excavated by hand, to bring 
the floor about 4 ft. below mean sea level. The two sides 
of the dock, which were at right angles to the line of the 
beach, were also prolonged into it by block frames, except 
at the ends where the beach ran low ; special frames 8 ft. 
high being made for this portion. These prolongations 
retained the sand on eachside,and so kept the outlet clear 
when the partially built caisson was being launched. A 
second row of block frames was run between these pro- 
longations at right angles to them, and as close to the sea 
as possible, the space between this row and that forming 
the adjacent side of the dock being excavated to the same 
level as the floor of the dock. This was done only a short 
time before launching, and afforded a cutting, for a part of 
its length, of the channel in which the caisson was 
launched. The second row of block frames formed a 
screen to exclude sand from the sea. As the block frames 
were set in position they were filled with stones and sand. 
A small sump was sunk at one corner of the dock into 
which the suction pipe of a No. 7 pulsometer was intro- 
duced, the dock being thus kept sufficiently dry. A rail- 
way siding of 5 ft. 6 in. gage was laid from an adjacent line 
to the dock to provide communication with the workshop 
yard, and a powerful hand crane on wheels was placed at 
the end of this siding to transfer the material from the 
trucks to the dock . 

Inside the dock a temporary staging about 8^ feet 
high was constructed of sleepers and rails, and 
so arranged that the seams of the bottom of 
the caisson which were to be riveted, were left 
accessible to the riveters. The caisson was built to a hight 
of two tiers of the side plating, about 7 ft. 9 in., on this 
staging. It was then lowered and rested on the bed of the 
dock. This was accomplished by admitting water into the 
dock through a pipe till the caisson, which at that stage 
drew only about 6 in. of water, floated off the staging. The 
rails and sleepers were then drawn from under it and the 
water was pumped out of the dock when the caisson 
rested on the floor. Water was subsequently let into the 
caisson and pumping of the dock was discontinued, as the 
riveting had reached above the level to which the water 
could rise within it. The riveters on the outside worked 
on hook trays, 63^ ft. long by 3 ft. wide, which were hung 
on the side plating; while those inside were accommo- 
dated on planks resting on the circular girders. The cais- 
son was thus built to a hight of six plates, or 23 ft., when 
^ weighed about 50 tons, and drew about 15 in. of water. 
The barriers of block frames, which lay between it and 
the sea were then removed and the sand beyond the out- 
side barrier excavated. A steam launch then took the 
^isson in tow, while a force of coolies pushed it from be- 
hind, and it was successfully launched. The 
cais^n was towed to the elbow bend of the 
north pier and moored within a few feet 
of It, and the work of charging with concrete was at once 
commenced. A solid floor of concrete 4 ft. thick was first 
deposited, causing the caisson to draw 10 ft. of water, and 

circular pits, 

- caisson was thus lowered an addi- 
tional 5 ft drawing 15 ft. of water, and standing 8 ft. out 
rL*a building up of the sides was then pro- 

ceededwith, as we las the insertion and fixing of the 
wooden framing for lining the sides with concrete. 

1 he circular pits in the concrete floor were made bv 
wooden core frames; that for the 10 ft. pit being in six^ 
nd those for the 7 ft. pits being in four pieces. The con-^ 
Crete lining was also built by means of wooden frames 
that for the lower portion 5 ft. thick, being in ten 
hit??' frames were only 5 ft. f in. in 

hitpht, and were u‘;ed twice in the 11 ft. of hight of 

or brackets built and anchored into the lower half when 
the upper half had to be built. In the framing reqJIlr^d 
for building the sewnd portion, 4 ft. thick, provision had 
to be made for six dovetailed joggles Fig o „ 

finLg bvVft^ overhang the lower portion of the conci4te 

® <listinct and were 
placed 5 ft. apart; the back planking C was then set in 
^sition between them,and boards for Mie floor plLed wUh 
one end resting on a waling piece at the bottom of the 
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back planking and the other on the lower portion of the 
lining. The frames were held upright by iron rods with 
a screw and nut at one end and a hook at the other; the 
screw end being passed thi’ough the upper member of the 
back frame and the hook fastening on one of the ciicular 
girders. The upper portion of the lining was built by fix- 
ing to the rib girders the iron sheets intended for the up- 
per band of plating of the caisson. 

When about 3 ft. of the first portion of the lining had 
been inserted it became necessary to move the caisson 
from the berth near the pier to one further out in the har- 
bor clear of the rubble base on which the pier is built over 
which there was not sufficient depth of water. The con- 
crete required for the lining was therefore taken out from 
the pier in boats and handed up in baskets to men stand- 
ing on swing trays hanging from the plating who shot it 
down through canvas shoots wherever required ; men being 
stationed below to receive it and work it down. The rivet- 
ing was completed on the 3rd of March, and the concrete 
lining in five days from that date; the caisson then drew 
3(3 ft. of water. It was originally intended- to make the con- 
crete lining so that the caisson would draw 37 ft. of water 
allowing 3 ft. between the bottom and the rubble base upon 
which it was to be set. It was assumed that high water 
at the time would rise to at least the De Havilland mean 
sea level, or 40 ft. above the rubble base. But the tide 
tables for the year showed that high water about 
the time would not rise higher than true mean sea 
level, or 39 ft. above the prepared rubble base. The hight 
of the 4 ft. portion of the concrete lining was therefore di- 
minished by 1 ft., and that of the upper portion was al.so 
slightly reduced. 

The rubble base upon which the caisson was to be set 
was carefully examined and was made with a slight in- 
clination to tilt the caisson slightly inwards towards the 
the block work of the pier head and the wave breakers, 
which would lean against it. The appi’oach to the spot 
was also examined. The caisson had previously been 
brought up and berthed close to the pier head, not far from 
its final position. Hawsers were then attached, one lead- 
ing to the north pier head, one to the old north pier head, 
one to the south pier head, one to a boat anchored in a 
suitable position a little outside of the harbor and one to the 
steam launch. A system of signals having been arranged, 
the caisson was released from her berth and the hauling 
began. It was a calm morning and no hitch occurred. Four 
men had been stationed ou swing-trays at the keys of the 
four 12 in. sluices already mentioned. The instant the 
caisson was in position these were opened and the caisson 
almost immediately grounded. About 590 tons of water 
were then admitted. This weight left about 400 tons to 
keep the caisson in position, but as an additional precau- 
tion, a stout hawser was passed round it and the two ends 
made fast to the pier head. 

One cylindrical concrete block 8 ft. in diameter 
and 8 ft. high, weighing 25 tons, four cylindri- 
cal blocks 5 ft. in diameter and 8 ft. high, weigh- 
ing 40 tons; five ordinary wave breaker blocks 
9x9x6 ft., weighing 150 tons; and nine special 
blocks, each 9 x 4)^ x 6 ft., weighing 135 tons, were 
then lowered through the water into the caisson. The 
large cylindrical block was placed in the center pit, and 
the four small blocks in the four side pits nearest the pier 
head ; the other two pits being beyond the reach of the 
crane, the remaining blocks were placed upon these and 
each other. The water was subsequently pumped out by 
the pulsometer, and the concreting was was proceeded 
with. When the work had reached to about 5 ft. above 
the floor level three of the wave breaker blocks were taken 
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out and some of the small blocks were rearranged so as to 
surround them with concrete. Other small blocks, 9x4>^x6 
ft., were inserted as the concreting proceeded and were 
buried in it. 

The four 12 in. sluices admitted a large volume of wa- 
ter into the caisson in a short time, in order to sink it 
quickly as soon as it arrived in position. After the con- 
crete had been filled in, these sluices were detached. The 
filling was not carried up solid to the top. A well, 6 ft. in 
diameter and 23 ft. deep, was left in the center for a tide 
gage, and a channel I ft. square in section, was arranged 
between tbe bottom of this well and the sluice hole open- 
ing into the harbor. It is intended to erect a small light- 
house, 21 ft. high, upon this cylinder of concrete, to light 
entrance to the harbor. The lighthouse is to be divided by 
a floor into two chambers, the lower being a tide gage 
room and the upper a lamp service room. 

The time occupied by the work was six months : the riv- 
eting together of the caisson having commenced in Octo- 
ber, 1893, and the filling of it with concrete at the pier- 
head being completed on the 31st of March, 1894. 

The last or upper band of iron plating was not put on, 
and the concreting is therefore short of the ultimate in- 
tended hight by 4 ft. The surface as left at present is not 
level throughout, but has been stepped to receive the re- 
maining concrete to be added later. 


DEAN’S PNEUMATIC TRACK SANDER. 


An improvement upon the pneumatic track sander 
designed by Mr. F. M. Dean, of Huron, South Da- 
kota, an employe of the Chicago & Northwestern 
Railway, has just been completed and patented, and 
the device has been applied to several locomotives 
of that road. The primary object of the improve- 
ment is to prevent any liability of the blast nozzle 
and passages becoming filled and clogged with sand. 
The jolting and jarring of the locomotive sometimes 
causes difficulty by the packing of the sand so tight- 
ly as to prevent its running freely. The illustration 
shows a vertical section through the siphon and at- 
tached cage which is placed in the sand box and 
bolted over the opening to the sand delivery pipe. 
The small drawing is a horizontal section on line 2 
of the section of the siphon. 

The siphon-shaped pipe A connects at one end with 
a sand discharge pipe and at the other with the cage 
B, within which is arranged a blast nozzle C. This 



DEAN’S PNEUMATIC TRACK SANDER, 
nozzle communicates with an interior chamber c, in- 


The London Statist says that electric traction is 
making considerable progress in England. Experi- 
ments with electric power are being conducted by 
the two London underground roads and the new 
Central London Railway will also be equipped. Its 
adoption on a general scale is thought quite likely. 


to which enters an air pressure supply pipe K, con- 
nected to the main air reservoir. 

In order to normally close the orifice and passage 
in the nozzle to prevent the entrance of sand into 
the chamber and supply pipes which would eventu- 
ally clog and obstruct the passage of air, a spring 
pressed needle or stem D, is used which carries at 
its lower end a diaphragm E, of elastic and flexible 
material. This diaphragm mounted on the needle 
or valve stem. A^ shown in the drawing it is ar- 
ranged between two washers and held against a set 
nut d by screwing up a nut d' upon the end of the 
valve stem. 

The edge of the diaphragm is held against an an- 
nular rtange or shoulder h by means of a plug F, 
which screws into the hollow bottom or base portion 
of the cage. This plug is provided with a pocket to 
receive a spring G, which bears, respectively, upon 
the bottom of the pocket and against the washer on 
the diaphragm whereby the needle is forced upward 
and its end seated in the nozzle passage which it 
closes. The top surface of the plug is beveled in- 
ward from the edges in order to accommodate the 
movement of the diaphragm. The spring is of the 
proper tension in order that the diaphragm and 
needle may be operated by the pressure. 

As illustrated in the sectional view, the needle is 
triangular in cross-section except at the end or point, 
so as to allow the pressure to pass freely past it 
through the passage in the nozzle. 

The parts being in the normal position air pressure 
is admitted by the engineer through the f in. supply 
pipe K into chamber c whereupon the diaphragm is 
forced downward against the tension of the spring. 
The needle or stem is consequently withdrawn and a 
free passage made through the nozzle. The sand is 
sucked into the cages and ejected through the dis- 
charge pipes. When the pressure supply is cut off, 
the spring restores the diaphragm to normal posi- 
tion and closes the orifice. It will be noticed that in 
constructing the siphon the upper wall is made 
thicker than the lower one at the top of the bend, 
which is to guard against wearing the pipe through 
by the cutting action of the sand. The cleaning 
needle is made of i in. round iron flattened on three 
sides, as shown. If the motion of the locomotive 
should cause the sand to become packed in the air 
nozzle and to rest on the point of the cleaning needle 
it will be loosened by the removal of the needle upon 
the application of the air pressure. 


engine-room of the Louisiana Electric Light Com- 
pany, of New Orleans. It is 150 feet in length, 7 feet 
wide, l-inch thick, and weighs 3, .300 pounds. 
Selected portions of 450 oak-tanned hides, specially 
chosen from some 5.(XK) skins, were employed in its 
construction. There is not a stitch or rivet in it from 
one end to the other, the hides being pasted together 
with boiling glue and then subjected to a hydraulic 
pressure of about 220 tons. The belt is to run from a 
28-foot di-iving wheel, and will be capable of trans- 
mitting about .3,000 horse power.— [Practical 
Engineer.] 

LOCOMOTIVES FOR CAPE GOVERNMENT 
RAILWAYS. 

The Cape government railways have recently re- 
ceived a number of locomotives from Messrs. Dubs & 
Company of Glasgow which were constructed from 
designs by Mr. M. Stephens the late chief locomo- 
tive engineer of these railways. They are described 
by the Railway Engineer as follows: “The most 
notable novel features about them are the piston 
rod guide at the front end of the cylinders and the 
drop finger fire bars. The object of the latter is to 
enable the Colonial coal from Viljoen’s Drift to be 
used. The extension of a piston rod to form a guide 
has been found to answer admirably and to study 
the engine very much when running. Mr. H. M. 
Beatty, who has succeeded Mr. Stephens and to 
whom we are indebted for the data, informs us that 
these engines have given every satisfaction in ser- 
vice. The following are the leading dimensions:’^ 
17 ft by 26 in 

Urclge - g I 

Coupled wheels (diameter) - - - - - 4 ft. 6 in 

u 1 3 1*^- thick by 5X in 

Truck wheels 2 ft 4W in 

Center of truck to center of leading coupled axle 6 ft 7 in. 
Center of truck to center driving axle - - 4 ft 9 in 

Center of truck to trailing axle - - - 6 ft 3 in 

Wheel base 17 ft. 7 in 

Boiler barrel (diameter inside) - - - 4 ft 5W in 

Boiler barrel (length) 11 ft.' % in 

, „ 1% outside diam 

- ■ - 2 ft. 31^ in. by 7 ft. in 

Outside are-box - - . . 2 ft. 11% in. by 8 ft. 0 in. 

Boiler pressure - - . jgo lbs. per so. in 

Heating surface— ’ 

Tubes 014 sf,. ft 

101 sq. ft 

Total 1,115 sq.ft. 

--■ 

22, 010 lbs 

Jrst axle 23,700 lbs 

37,230 lbs 

On the trailing axle 26,890 lbs 

99,830 

Prices of M. C. B. Couplers and Parts 

^ We are requested by the secretary of the Master 
Car Builders’ Association to publish the subjoined 
letter in the hope that those manufacturerers of M. 

C. B. couplers whose addresses are unknown to him, 
may furnish to him the desired information. 

The Master Car Builders’ Association, ) 

Office of Secretary, No. 974 Rookery, V 
Chicago, August 3, 1896. ) 

To M. C. B. Coupler Manufacturers : 

Section 13 of Rule 5 of the revised code of rules of inter- 
change. which goes into effect on September 1, 1896, pro- 
vides that 

“M. C. B. couplers, or parts of same, to be charged at 
manufacturers’ current market prices, or replacement 
prices, which are to be quoted by the secretary, Septem- 
ber 1 and and March 1 of each year. When the coupler 
manufacturers do not quote a replacement price, and do 
not require the return of the scrap for the price quoted, 
the credits for scrap shall be allowed at the rates given in 
the above list.” 

Under these revised rules of interchange, all car owners 
are chargeable with the repairs to their cars when away 
from home, necessitated b3^ ordinary wear and tear from 
fair service. 

Will you kindly quote, sometime prior to August 20, the 
figures which I should publish to the members as the cur- 
rent market prices or replacement prices, for your coupler 
and the parts thereof, and oblige, 

Yours truly, 

J. W. Cloud, Secretary. 


Drainage Canal Excursion. 


A large driving belt has just been completed by 
the Chicago Belting Company, of Chicago, for the 


The Entertainment Committee of the Western Society 
of Engineers has arranged an excursion down the Drain- 
age Canal to take place Saturday, August 15th, 1896,. A 
special train has been tendered by the officials of the 
Santa Fe route and will leave the Polk Street Station at 
8.30 a. m., returning so as to reach the city at 5.30 p. m. 

A 36-page pamphlet handsomely illustrated, descriptive 
of the work has been prepared by the committee as a guide 
for the trip, and will be distributed on the train as a com- 
plimentary souvenir. 

As this will probably be the last excursion of the society 
to the Drainage Canal before the completion of the work 
arrangments have been made for an unusually large 
attendance of members and their friends. 

The committee has gone to considerable pains and 
expense to make the lunch an attractive feature. 
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CHICAGO, SATURDAY, AUGUST 8, 1896, 

The depression in trade and manufacttiring be- 
comes more pronounced and commercial failures of 
some magnitude emphasizes the fact that the coun- 
try is still drifting in sight of rocks. The increase 
in gold reserve, the cessation of gold exports and the 
emphatic utterances of the country’s brightest and 
ablest business men and politicians do not bring 
about those results which were promised. Trade 
languishes, production is not stimulated, building 
operations have been halted, railroad work increases 
slowly, new enterprises hug their pigeon holes and 
drawing boards. The iron trade drags. Steel makers 
met and refused to reduce quotations. Pig iron pro- 
duction has begun to decline. Lower prices have 
been named for several products. Nothing of a 
panicky nature has shown itself but the elements are 
not wanting. The financial issue is evidently caus- 
ing trouble and even the remote possibility of a dis- 
organization of the standard of measurement ap- 
pears to be a sufficient warrant to defer well matured 
plan’b for broadening industrial activity. 

A VERY natural question to ask at this time of a 
master mechanic is what his impressions were of 
the vSaratoga conventions, and upon making some ob- 
servations with reference to the meetings during a 
call upon one of these officers recently a rather sur- 
prising answer was returned to the effect that the an- 
nual conventions were of very little value and that 
for years they had not repaid the trouble and ex- 
pense necessary to attend them. Considering this an 
unreasoning and unreasonable criticism, the subject 
was pursued to the development of the fact that this 
man’s objection to the association was founded upon 
the inconsistencies with regard to the observance of 
the standards established from time to time at the 
conventions. Attention was called to this matter by 
one of the speakers at the last convention of the 
Master Car-Builder’s Association. This member 
spoke pointedly of the practice of many of the mem- 
bers of voting to establish standards and standard 
practices and immediately upon returning home pro- 
ceeding to put designs into effect without reference 
to those standai'ds. This is hardly a satisfactory 
reason for tabooing such organizations as the ones 
referred to, yet the practices mentioned call for re- 
form upon the part of some of the members. The 
number is probably growing less, but the trouble is 
not yet cured. With all of the good work accom- 
plished by the associations there is none more im- 
portant than the systematizing and standardizing of 
the practices of different roads, and this function 
should never be lost sight of, but rather it should be 
followed up with more care than ever in the hope of 
securing still greater benefits from it with the ap- 
proaching general introduction of steel in car con- 
struction. 


An accident recently occurred to the boilers of the 
French w^ar ship “Juareguiberry” which seems 
likely to shake the confidence which many have 
placed in water tube boilers under the impression 
that this type of construction will absolutely pre- 
vent explosions. It is undoubtedly true that this 
type renders the chances for disastrous explosions 


very much less than with the fire tube forms. The 
accident referred to was probably the result of low 
water and it indicates that the water tube boilers, as 
well as others, will bear watching as to the water 
line, for with hot tubes or sheets a rupture of con- 
siderable size is quite likely to occur. This acci- 
dent occurred just after the fires had been cleaned 
after a run of twenty hours upon a twenty-four hour 
trial trip, and while the vessel was making seven- 
teen knots. An explosion was heard in the end 
boiler which was followed by the bursting open of 
several of the furnace fj*onts which caused the death 
of six firemen. These boilers were known as the 
Lagrafel d’Allest type which consists of a large fire- 
box of the locomotive pattern provided with inclined 
water tubes crossing the furnace from one side to the 
other alK)ve the grates, and which connect the water 
spaces of the boiler for circulation. The accident 
was caused by the bursting of one of these tubes. 
This alone could not have caused such a serious ac- 
cident but it was found that about forty of the tubes 
were bent and drawn away from the tube plate which 
gave an opportunity for the escape of steam in large 
volumes and strongly resembled an explosion of a 
fire tube boiler. This is not the only record of such 
an explosion in the case of a water tube boiler which 
would seem to indicate that the non-explosibiliiy of 
this type has been considerably over estimated. 


The recent accident at Logan, Iowa on the Chi- 
cago & Northwestern Railway which was the result 
of the forgetfulness of one of the engine runners of 
his orders to meet another train, naturally brings the 
subject of block signaling to mind, and it is believed 
that the officers of a number of roads will naturally 
turn in this direction as one of the first lines in 
which to authorize expenditures upon the return of 
dividend earning times. The question as to the se- 
lection of a system of signaling is therefore an im- 
portant one, and it is well enough that some time 
should be occupied in a comparison of the systems, 
lest expensive mistakes should be made in the selec- 
tion. There are two types or systems which give 
satisfactory protection, and the cost of installation 
and operation differs so widely as to amount to what 
is practically a prohibition in certain forms of one of 
them. This high cost operates against the adoption 
of any block system because of the feeling, which is 
quite general, that the most expensive type, the con- 
trolled manual, is the only safe form to use. If it 
were generally believed that the necessities of train 
spacing could as well be met by the cheaper auto- 
matic systems, it is believed that more of this ap- 
paratus would be used at the present time, and also 
that this type would be selected for general use in 
this counti’y when the time arrives for a selection 
between the systems. 


In this connection the following quotation from 
one of the best known signal engineers in the coun- 
try, writing in a contemporary journal, is appropri- 
ate. 

The choice is not usually to be made between the two 
systems, but for most railroads between one which costs 
less and can perhaps be afforded— at least for the most 
dangerous points — and one which costs so much as to be 
practically out of the question for all American roads ex- 
cept the largest and most prosperous ; between a system 
fulfiling the most essential requirements of an absolute 
block system, with some advantages peculiar to itself, and 
none at all; between one which can be maintained in a 
state of very high efficiency, with some defects (the ex- 
tent and importance of which are now pretty well under- 
stood and can be almost absolutely guarded against), and 
nothing — between a very perfect protection at a moderate 
cost, and no protection at all. It is my belief that more 
safety can be secured and a greater facility for operation 
by spending a certain limited sum of money for automatic 
signals than for manual ones, provided always th at onl 
the best systems be chosen and that they be installed and 
operated with the safeguards that experience has shown 
to be necessary. Were the question approached from this 
point of view, the use of automatic signals would be much 
more general than it is, with a corresponding gain in 
safety and economy of operation. It would not then be the 
rule, as it now too often is, to equip perhaps a few junc- 
tions or terminals with signaling apparatus, and leave en- 
tire divisions carrying a heavy traffic wholly unprotected ; 
it would not happen, as it has many times in recent years, 
that passenger trains are run following each other at a 
high rate of speed in a fog under two or three minutes’ 
headway, with no safeguards at all, except the uncertain 


and delusive flag carried back by a rear brakeman, who 
may go a few yards or half a mile, or if he does his whole 
duty, may be too late to save a collision. One accident, 
such as w’e can all rocall, prevented in a generation, will 
equip and maintain a whole division with automatic sig- 
nals; a single life saved would, on a money basis, pay for 
ten such signals; one injury prevented might maintain 
them forever. 


RATE INVESTIGATIONS. 

The demoralization in rates on grain from Kansas 
City to Chicago, was referred to at some length in 
our issue of last week. The condition of affairs in 
connection with this traffic is now likely to have a 
full expose. The Interstate Commerce Commission 
has of its own motion instituted an investiga- 
tion and it is likely that the result will be such a 
treatment of the proportional rate question as will 
serve not only to straighten out the tangles in the 
Missouri river rates but definitely determine the il- 
legality of the entire practice. Milling in transit, 
forwarding on balance of through rate and differ- 
ing rates according to origin or destination , are all 
phases of an abuse which cannot too soon be elimin- 
ated from railroad practice. It is as easy to maintain 
a parity between gold and silver under widely vary- 
ing conditions of production and consumption, as to 
attempt to preserve an equality of rates and avoid 
discrimination where any of these practices exist. 
Government fiat will be found no stronger in one case 
than in the other. 

The investigation which is being made prom- 
ises to reveal some other matters not directly con- 
nected with the primary cause of the rate disturb- 
ance. Among other things, it is likely that the long 
standing arbitrary differentials as between Chi- 
cago and St. Louis will be shown to be such a disturb- 
ing influence as to compel the readjustment upon a 
more equitable basis. To attempt to prescribe 
pi’oportional rates without at the same time pro- 
viding for proportionate differentials would under 
our present system of railroad transportation be a 
commercial impossibility, and therefore an absurdity. 
It the percentage system of rates to the seaboard is 
to apply from Chicago, Peoria, St. Louis and other 
Mississippi river points, then the arbitrary differen- 
tial betw’een the Missouri river and these same 
points must be abolished. 

So too with the elevator question in this same con- 
nection. The relation between the ownership and 
operation of these grain handling plants must 
be better defined. When the time comes, 
as it will come, when railroad companies shall fur- 
nish these facilities to bulk grain shippers free of 
charge at both the receiving and delivering stations, 
there will be little occasion to inquii’e into this ques- 
tion; but until that time, and so long as railroads 
have it in their power to practically cut the rate in 
favor of preferred shippers by the amount of handling 
transfer and storage charges, so long will there be 
danger of discrimination from this source. The ques- 
tion of discrimination by means of elevator chai’ges 
is no new one. It was contemporaneous with the 
movement of bulk grain by rail and has continued 
with more or less of virulence ever since. The foun- 
dation, and in some cases the entire superstructure, 
of many a fortune can be found in this practice, and 
as already intimated, is likely to continue until put 
upon the same plane as other handling facilities. 

In connection with the current investigation herein 
referred to, a gratifying change is noticeable in the 
attitude of witnesses. The decision of the United 
States supreme court in the Brown case has evi- 
dently borne fruit, and there is a willingness to fur- 
nish both oral and documentary evidence in marked 
contrast to previous investigations. This condition 
of affairs must afford an immense relief to railroad 
men who are desirous of shielding their companies 
and yet do not like to be placed in a false position. 
It is by no means a pleasant experience to go upon 
the witness stand and refuse to testify under the plea 
of avoiding incriminating evidence, with the know- 
ledge that undei* no circumstances could any evi- 
dence given be in the least degree personally incrim- 
inating. The readiness with which evidence is now 
furnished is abundant indication of the relief that is 
afforded in this respect. It is true that little infor- 
mation is volunteered but that is only natural; nor 
will it seriously hamper the commission in its inves- 
tigaticns. The gentlemen composing the commis- 
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sion are becoming tolerably well acquainted with 
railroad methods and will not long be baffled in any 
attempt to gain the desired information if only an- 
swers are forthcoming. 

One other feature of the case brought out in the 
present examination is worthy of notice, viz: the 
growing disposition of managers to assist the com- 
mission in its investigation; or perhaps more prop- 
erlyspeaking, to aid it in its enforcement of the law. 
This spirit which apparently had its conception but a 
few months since, has rapidly spread until not only 
the more conservative of these men but some who 
have been heretofore esteemed radical in their views, 
now appear ready to co-operate with the commission 
in abolishing violations of the law. It is also be- 
ginning to be understood by these men that the best 
interests of the properties they represent are con- 
servable in the highest degree by the freest and 
fullest co-operation with the interstate commerce 
commission. The original theory of natural antago- 
nism between the two is rapidly being disproved, and 
in its stead is coming to be the conviction that the 
one is the necessary complement of the other. 


AIR COMPRESSORS. 


The remarkable advances which have been made 
in several different lines of engineering during re- 
cent years have had to some extent the effect of 
spoiling people for appreciating the necessity of 
caution and conservatism of statement and claim 
with regard to the new factors which are becoming 
important in industrial life. Expectation is often 
raised to such a point as to positively preclude the 
possibility of achievement and the result is that im- 
provement is finally checked below a point which 
might have been attained if extravagant expecta- 
tions had not been raised. This has occurred with 
regard to electricity as a motive power, the primary 
battery operating upon a satisfactory financial scale 
not being forthcoming to meet the demand; so also 
the compound locomotive instead of revolutionizing 
the motive power of railways is not to-day given its 
proper place as an economy server because of the un- 
reasonable promises made for it by its earlier pro- 
moters. The same fate awaits power trans- 
mission by compressed air if careless and un- 
reasonable claims are allowed to prevail. The steam 
engine of to-day is by far the most useful prime 
mover, and it has not been hurried into its present 
advanced state but by a series of transitionary stages, 
it has been improved until it has reached a high ef- 
ficiency. Compressed air is a good thing, in fact it 
is one of the greatest economy working factors in 
modern shop practice, but it is not a creator of per- 
petual motion nor can it be produced for nothing. 

The time has come when it is necessary to bring 
these facts prominently into notice. There are 
many air compressors now working which should 
never have left the scrap heaps out of which they 
grew. It is difficult to see where there is economy 
in an air compressor run by a belt, without the aid 
of an adequate fly wheel or counterbalance weight, 
composed of parts of a numbei’of machines and scrap 
pieces from old iron pipe to a pile driver crab, oper- 
ating always unsatisfactorily and often requiring at- 
tention, over a high grade air compressor designed 
with special reference to the business which it is in- 
tended to perform. Such a makeshift apparatus, 
however, is not the only means by which the failure 
to get something for nothing may become a source of 
disappointment. The man who is able to secure 
twenty-five hundred horse power in the form of 
compressed air by the expenditure of one hundred 
and forty horse power in the form of steam engines 
may be said to be sure of success. It is such a claim 
as this that provokes these paragraphs. A usually 
careful and conservative contemporary gives under 
the caption “An Air Compressor of Exceedingly 
Novel Design,” a description of a remarkable pro- 
duction in the form of engineering construction, 
and it also states that a company has been formed 
to avail itself of the profits which may accrue 
from the operation of the machine which is now 
nearly completed. This compressor is in the form 
of a hoi'izontal wheel with its ten spokes and periph- 
ery composed of latticed steel girders. This hori- 
zontal wheel carries the boxes for thirty rollers or 
vertical wheels nine feet in diameter and weigh- 


ing four and one-half tons each. These wheels are 
mounted three abreast in ten sets. The center wheel 
of each set bears upon a circular rail mounted upon 
the top of a plate girder which is also circular, hav- 
ing a diameter of eighty-two feet. At intervals along 
the girder one hundred compound air compressors 
are secui*ed in pairs. Each pair is mounted verti- 
cally against the girder, fifty pairs being upon the in- 
side and fifty upon the outside of the ring. These com- 
pressors are operated by levers pivoted against the 
girder and placed at such angles as to move the pis- 
tons of the cylinders as the wheels pass over them. 
The table and wheels are to be rotated by two sev- 
enty horse power vertical com|X)und engines and the 
weight of the wheels and latticed frame are looked 
to for the wonderful multiplication of power. The 
wheel is to make ten revolutions per minute. 

The account says: “It is calculated that of the to- 
tal power developed only about four and one-half per 
cent will be required for the actual turning or oper- 
ation of the wheel, and that the remaining amount, 
or ninety-five and one-half per cent will be available 
for commercial purposes. The momentum of the 
wheels carried at the ends of the arms or spokes, 
their great weight compared with the work they are 
expected to perform and the constantly increasing 
leverage of their action upon the several rocker 
levers are depended upon for the successful opera- 
tion of the machine.” This particular case seems too 
absurd to be worthy of argument, and space would 
not be given it except for the involved principle al- 
ready referred to. Dropping the multiplication of 
power and glancing at the design itself, we see a ma- 
chine in which the wheels alone weigh one hundred 
thirty-five tons. There are one hundred compound 
air compressors with one hundred piston rods, two 
hundred cylinders, and tw’O hundred pistons and 
glands. There are one hundred rocking levers, two 
hundred short link connections between the piston 
rods and the rocking levers and five hundred pin 
bearings, all this and a horizontal structural steel 
wheel eighty two feet in diameter and producing 
twenty-five hundred horse power for the two seventy 
horse power engines to operate. Further criticism 
of the design does not seem necessary in order to 
draw attention to the desirability of placing the re- 
sponsibility of getting up new air compressors in the 
hands of men who have made this branch of engi- 
neering a subject of study and experiment. Such 
men are to be found, and the less work of this char- 
acter that is done by inexperienced persons and the 
less extravagant claims that are made for pneumatic 
power the better for the success of that form of trans- 
mission of energy. 


SHOP NOTES-ILLINOIS CENTRAL 
RAILROAD. 

II. — Burnside, Locomotive Department. 

r.ast week some notes were presented in connec- 
tion with a visit to the car department of these 
works, but lack of space prevented speaking of the 
locomotive department at that time. This depart- 
ment was found busy upon repair work and with an 
equipment of about a thousand men a locomotive is 
being turned out in every working day, in addition 
to carrying on all of the machine and smith work 
for the car department. The main building of the 
locomotive shop is 552 ft. long by IfiO ft. wide and 
is divided into two parts, one side being devoted to 
erecting work which is done over pits, of which 
there are 24, •and the other portion of the shop is de- 
voted to the machine and repair work. At the east 
side of the building is the engine and dynamo room 
built on as an addition and it is one of the neatest 
power plants to be seen in railway shops. The en- 
gine equipment consists of a 200 horse power Bul- 
lock-Corliss engine for the shop and three electric 
light engines, a 150 and 50 horse power Buckeye, 
and a UK) horse power Ideal engine running two 80 
and one 40 light arc dynamos, and two incandescent 
machines for about 1,900, 16 candle power lamps. 

The arrangement of machinery in the shop is such 
as to keep work which is related to other work in 
as small a floor space as possible so as to prevent un- 
necessary handling of material, and the repair work 
is divided up into stations in such a way as to keep 
all the work of a class together; for instance, the bolt 
machines are grouped near the north entrance of the 
building, Ixjyond these are the rod, piston rod, link 
and piston stations with the necessary machinery 
which includes a large Newton horizontal milling 
machine, a vertical milling machine, and a 2 x 24 


in. .Jones <fc Lamson fiat turret lathe which is re- 
ported by Mr. Luttrell to be capable of turning out 
as much work as four bolt machines. A new Pond 
wheel lathe was seen, 79 inch. In passing the office 
of the general foreman of the locomotive depart- 
ment, a telephone was noticed which had below it a 
switch with 12 points for the purpose of connecting 
to eleven other offices about the works, and by means 
of this system the master mechanic may put himself 
into communication with all of his subordinates. 
The system is found to be a great time saver. 

Upon entering the tool room a large annunciator 
board was noticed which is connected with about a 
hundred stations about the shop. Push buttons are 
located at the large machines which are numbered 
to correspond, or in case of a numbei* of small ma- 
chines being grouped together, a station includes 
several. When the men working upon the ma- 
chines are in need of tools or appliances from the 
tool room a boy is called, by means of the annunci- 
ator, to take the check of the workman in exchange 
for the tool desired. There are about half” a 
dozen boys and they are kept busy. The men do 
not return the tools but call the boys who carry 
them back to their places in exchange for the 
checks again. The boys are paid 7 cents an hour 
and the saving is apparent from the difference in 
the wages of men and of the boys. The system 
works admirably. The tools are procured more 
promptly than if the men were obliged to go after 
them, and the possibility of spending unnecessary 
time at the tool room is entirely avoided. There 
is no crowd of men waiting at the window. The tool 
room equipment is exceedingly complete and in- 
cludes two large emery wheels upon which men are 
continually employed in the grinding of lathe, 
planer and other tools, all of this work being done 
at this point by expert workmen. This plan is of 
equal value with the annunciator system and there 
seems to be no objections to either. 

The brass work, air brake repairs and injector 
work are all carried out in the near neighborhood 
of each other and the work upon the small parts is 
received on a rack where it is placed by the labor- 
ers who bring the parts from the engines as they 
are stripped. The finished parts are placed upon 
benches and the presence of the pieces thereon is 
indication to the gang foreman that the work is 
ready. The apparatus for air brake and signal test- 
ing is complete and includes sectioned ajiparatus for 
the l>enefit of the locomotive runners who may wish 
to study the air brake during the absence of the reg- 
ular instruction car. A useful piece of apparatus 
was devised by Mr. Luttrell for testing injectors. 
This consists of the necessary piping and gages for 
running an injector under the same conditions 
under which it operates on a locomotive and at 
the same time reading the pressure against whi<;h 
it is working. The attachments may be easily made 
and it is found to be very useful. The shop is equip- 
ped with the air tools usually employed and also 
with a numlier of hoists. A traveling hoist is now 
being constructed which will serve a large number 
of the heavier lathes and planers. The erecting shop 
v.as arranged with a view of putting in an overhead 
traveling crane above the pits, but this has not yet 
been erected. 

The blacksmith shop and boiler shop are situated 
in the same building, which stands adjacent to the 
locomotive machine shop. Here pneumatic tools are 
employed to good advantage, and an interesting 
punch was noticed which was used for punching the 
rivet holes in locomotive lagging. This was made 
from a triple valve, and a larger punch is now under 
construction which will have sufficient power to 
handle material for ash pans. In the forge shop 
Mr. Luttrell has placed water screens in front of the 
bolt furnaces so arranged as to keep their fronts 
cool, which contributes greatly to the comfort of the 
men. This arrangement consists of a sheet iron 
screen placed about one inch from the outside face 
of the brickwork of the furnace and over which water 
is allowed to run from a series of jets at the top. The 
film of water thus passing over the surface keeps it 
cool and prevents the radiation from the 
brick work from reaching the men. The 
water is drained back into the source of 
supply, which is a large sump in the yard, the pres- 
sure for the jets being obtained from an elevated 
tank. No hand forging whatever is done upon the 
car work, all being performed by power machines in 
the form of belted bulldozers, or by machines com- 
posed of old air brake cylinders and driven by pneu- 
matic ix)wer. A new extension was built upon the 
blacksmith shop at the time of the construction of 
the new buildings of the car dejiartment in 1895. 

The store and oil houses constituie points of special 
interest, but will not be treated here for lack of 
space. We are indebted to Mr. Wm. Renshaw, su- 
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of such accidents has not increased with the adoption of 
copper. A slight modification has recently been made 
in the joints for wires, the “tails” being no longer turned 
up, as it is considered better that the joint should draw 
than form an intermittent fault. Leading-in wires are 
covered with gutta-percha. The single-needle instrument 
is still most generally used, though the sounder has been 
adopted on the Irish lines. As regards batteries,the Dan- 
iell cell has been superseded by the bichromate or 
Leclanche, the former being preferred for hard and con- 
stant work. 


A LARGE DIMENSION SURFACING AND 
JOINTING MACHINE, 


The No. 12 six roll dimension surfacing and joint- 
ing machine, by J A. Fay & (’ompany, shown in the 
accompanying illustration, was designed to meet the 
requirement for a specially heavy machine with roll 
feed, adapted to planing dimension timbers on four 
sides at one operation, as well as every variety of 
surface planing. It is the heaviest and most sub- 
stantial timber planer yet introduced by that con- 
cern. The frame is massive in construction, with 
plate sides, and well braced to prevent any vibration 
when working to its full capacity. It will surface on 
two or four sides up to 30 in. wide and 14 in. or 16 in. 
thick as may be ordered, and will plane two sides 
and one edge of two pieces of material up to 13 in. 
wide, 14 in. or 16 in. thick. By the use of sectional 
feeding rolls and bars a number of narrow pieces of 
varying thickness may be surfaced on both sides at 
one time. 

The cylinders with their journals are made of 
forged crucible steel. They are slotted on all four 
faces and are provided with journals 3 in. in diam- 
eter, ground true, running in heavy 12 in. self oiling 
bearings. The upper cylinder bearings are yoked 


perintendent of machinery; Mr. ,T. W. Luttrell, master 
mechanic, and Mr. F. W. Brazier, general foreman 
car department, for the visit to the works. 


TELEGRAPHS ON ENGLISH RAILWAYS. 

A summary of a paper read by Mr. Langdon before 
the Institution of Electrical Engineers, entitled, 
‘‘Railway Telegraphy,” was given as follows in a re- 
cent issue of Engineering of London: 

Since the general adoption of the block system on our 
principal lines, railway telegraphy has made giant strides. 
Thus Mr. Langdon, in his interesting paper recently read 
before the Institution of Electrical Engineers, estimates 
that there were 27,204 miles of wire employed for railway 
purposes in 1869, which in 1894 had grown to ui)wards of 
99,000 miles. The rate of increase is still being maintained 
mainly ow:ng to the gradual adoption of electric inter- 
locking, which is being introduced more or less rapidly on 
all the principal lines of the kingdom. This- increase in 
the length of wire has been further emphasized by the 
needs of the posioftice, for whom the railways have now 
erected some 67,000 miles of wire. Under these conditions 
the carrying capacity of a single post has proved inade- 
quate, and has been, where necessary, increased by adding 
a second line of poles alongside the first set, the two being 
roughly braced together to form a so-called H-pole, the 
the insulator arms extending across both posts. Wooden 
lx>Jes seem to be used practically exclusively on British 
lines, and when properly seasoned and creosoted there 
seems no limit to the life of them. Mr. Langdon states 
that it is a mistake to charge the wood completely with 
creosote, an allowance of 8 lbs. per cubic foot being ample. 
With this proportion the sapwood will be completely 
charged, while the heartwood will be practically unaf- 
fected. If the whole body of the post is filled with creo- 
sote, it becomes brittle. Several cases are on record in 
which creosoted posts have been found perfectly sound 
more than thirty years after erection. 

Though, as already stated, iron has not been much used 


heads are applied and are of steel. They run in 
three self lubricating bearings, one being at the top, 
above the heads, thus insuring steady running. The 
top bearing can be quickly removed for the purpose 
of changing heads. The side heads are made of 
steel, slotted on four faces, and are furnished 14 in. 
or 16 in. long, as desired. The side hangers are sup- 
ported on heavy girts, and are held by a positive lock 
controlled either from the feeding end of the ma- 
chine or from the operating side. They are also ad- 
justable across the machine from the feeding end or 
from the side. Each head is provided with an im- 
proved adjustable weighted clip, permitting the chip 
breaking lips to be brought close to the cut. By 
simply loosening two bolts the entire clip can be re- 
moved, giving free access to the knives. The neces- 
sary pressure feet are furnished for holding the ma- 
terial true to the hanger plates, these plates being 
adjustable to suit the cut of the lower cylinder. The 
side guides at the feeding out end of the machine are 
arranged to move with the hangers. 

The feed-rolls, six in number, are 10 in. in diame- 
ter. The upper feeding-in rolls are made sectional 
to allow narrow material of different thicknesses to 
be fed through the machine at the same time. These 
rolls are supported on large bearings, carried in 
swivel boxes. They have heavy expansion gearing 
at each end, yoked both inside and out. The rolls 
are heavily weighted, the equalizer-weights being 
placed so as to drop on cushions which relieve the 
strain and overcome the tendency to shear the ful- 
crum-bolts. A lever is attached to the operating 
side of the machine by which the upper rolls can 
instantly lifted clear of the lumber. The lower rolls 
are provided with the necessary means of vertical 
adjustment. At the feeding* end of the machine an 
attachment is provided for raising the upper rolls 
and cylinder by power, to suit varying thicknesses 


lor poles by the railway companies, this material is being 
introduced for the arms on the Midland Railway. These 
aims are 40 in. long, and consist of in galvanized iron 
tubing 3^ in thick strengthened in the middle by a sleeve 
of tubing 2 in. in diameter, also galvanized. The grooves 
cut in the poles for these arms are slotted out as for a rec- 
tangular arm, the bottom of the slot being fitted to the 
surface of the tube. Stranded wire is now universally 
used for sta,ys which are fitted not only so as to prevent 
the possibility of the poles falling sideways, but every 
tenth i>ole or so is also stayed in a longitudinal direction, 
forming an abutment pole. Before this precaution was 
adopted, instances have been known of 30 or 40 miles of 
line going down together. In this case the wires had 
broken in some intermediate span, the adjacent ones being 
then unsupported longitudinally also fell, the process be- 
ing repeated in the next span until the damage was ar- 
rested in each direction by some solid abutment. In 
erecting the wires care has to be taken to vary the ten- 
sion according to the temperature, as otherwise lines put 
up in hot weather would be liable to snap in cold. 

Copper wires s^m to be gaining in favor, though the 
initial cost of equivalent wires is nearly double that of 
iron, a No. 12)^ copper wire costing 4.4^ per mile, whilst 
a No. 8 galvanized iron wire costs only 21 10 s. The life of 
the latter in many districts is, however, very short, being 
estimated by Mr. Spagnoletti at but 3j^ years in certain 
districts in South Wales, and at four to five years in the 
Birmingham district. In open country, however, it has 
been known to last more than 30 yeai’s. The iron wire is 
of greater strength than the copper with which it is re- 
placed, and does not accumulate a heavy load of snow, so 
that it might be expected to break less often than its more 
modern rival, but Mr. Laugdon claims that the frequency 
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together and held true with the stands by gibs on 
each side in addition to a groove planed true to keep 
them always in line. A device for locking the cyl- 
inder is arranged and operated from the feeding end 
of the machine. The lower cylinder is mounted in a 
connected frame that can be drawn out on the oper- 
ating side to permit of ready access to the knives. It 
is held rigidly in position by an improved locking 
device. It has an independent vertical adjustment, 
and is placed in front of the side heads and as close 
to the upper cylinder as possible, bringing the cuts 
of both cylinders very close together, insuring uni- 
formity in thickness of the finished work. 

The pressure bar in front of the cut is made sec- 
tional and is adjustable to and from the cut. It is 
arranged to lift easily for any variation in thickness 
up to three inches. The bar behind the cut of the 
upper cylinder also serves as the pressure bar over 
the lower cylinder. It is adjustable to and from the 
cut of the upper cylinder and has an independent 
vertical adjustment. There are two pressure rolls, 
one in front of and one behind this bar, used in plan- 
ing heavy timbers, the bai* itself raised out of the 
way to relieve the material from friction. These 
i-olls are arranged to vary the pressure. As the bar 
is supported to the cylinder frame it needs no chang- 
ing when varying the thickness of the cut, for after 
once being set it always holds the same relation to 
the cut. 

The side spindles are 2 ^^ in. in diameter where the 


of material that are being planed. It is operated by 
a lever, and a gage is attached which accurately 
gages every position, and is easily controlled by the 
operator. 

All the upper rolls and upper cylinder can be 
raised together, or the upper cylinder and feed out 
roll can be disconnected and adjusted by hand if 
desirable. The feeding power is applied to the 
rolls by means of a variable friction feed, regulated 
from 5 ft to 110 ft. per minute. This feed is separate 
from the framing of the machine, and may be placed 
either overhead or under the floor, as may be desired. 
It is under control by the operator by means of two 
levers, one for starting it and one for shifting the 
the friction plate for different rates of feed. By 
sufficient movement of the lever that actuates the 
friction plate the feed may be instantly reversed and 
the material fed back out of the machine. The 
countershaft is provided with tight and loose 
pulleys 14 x 104 in. and should make 900 revolutions 
per minute. The machine weighs 24,500 lbs. 
Further information in regard to this machine may 
be had by addressing the manufacturers at 299-319 
West Front Street, Cincinnati, O. 


The Convenience of Compkessed Air. — Writing in tin 
Tradesman, of the manifold uses of compressed air, anc 
the comparative inexpensiveness of equipping for its use 
James I . Hobart says : The shop which never has hac 
compressed air in it has lost a great convenience. Qnlj 


.•In "'•’O has compressed air at liaiid at all times 

pt !«nn qualities of this 
cUlent appliance. A small air compressor run by belt 
and capable of compressing air to «() or 70 lbs., is not an 

nfi^"«vf.*’‘®u®® ®^ machinery, neither is it costly to ojier- 
aie. With the necessary oiling and care of belts, etc., 
ucli a compressor will run from year to year with little 
f any repair. The air should be piped around the shop, 
and d service plug placed at each bench. It can be used 
holes. It is handy for cleaning castings 

of wtk^airt'if‘®K?‘’‘’"®^‘' the dust out 

of woik, aid the blow pipe in soldering, the b.and sawyer 

m brazing his saw and the painter in distributing his 
colors. Compressed air is always excellent for building 
hres either under the boiler, in the blacksmith’s forge or 

^''®“ *'’® cupola compressed air 

bu Ids a fire very quickly with the aid of a small piece of 
oily cotton waste and a few bits of soft coal. It dispenses 
It* ‘he blacksmith’s ugly bellows or btower. 

It will also enable a man to start a small brass foundry al- 
most an^vliere in .the shop where he chooses to rig up a 
^‘““® ®’“y- A sand blast may be 

tin5 f hp** cutting or lettering glass, clean the files, cut- 

aZni « ® hundreds of similar oper- 

ations. Such a sand blast necessitates only a few pieces 

I ‘“‘^®®‘^’ ^P^^®® ®”e«gh toenum^. 

ate tlie various applications and labor saying uses of the 

“e‘ he taken in several issues, 
in the shop *’® "''‘hout compressed air 

COST OF AIR BRAKE RIGGING. 

To the Editor of the Railway Review : 

I note the article in your issue of July 25 rela- 
tive to the cost of air brake forgings as made in a 
raili oad shop. The prices are indeed very creditable, 
and in my opinion they are considerably less than 
those for which they can be turned out in the aver- 
age i-ailroad shop. I have figures showing that it 
has cost 3 cents per pound, which will correspond 
with the usual cost where the holes in the levers 
are drilled. Some roads, however, are punching 
their levers, which I consider bad practice, and are 
thus ab e to reduce the cist of their forgings con- 
siderably by this means, for the drilling with the 
ordinary drill press increases the cost materially 
We had occasion to order through a house in this 
city forgings for ten Southern iron box cars, and the 
® complete forgings delivered in Atlanta 
was $10 70 per car, you will note by the blue prints 
inclosed that there are several more forgings of a 
more complicated character than are used with a 
wooden car. I am advised that for a larger quan- 
I j ow^ prices can be given than above noted. I 
believe that Mr. Parke was in the main right in his 
statements that air brake forgings can be purchased 
from manufacturers for considerably less cost than 
railroads can manufacture them. Yours truly, 

„ ^ R- M. Robkkts, 

Southern Iron Car Line, Atlanta, Ga., .Tuly 28, 1896. 

the freezing of gas. 

Since gas began to be adopted generally for lio-ht- 
lug purposes it has been the aim of gas engineei^ to 
prevent the freezing in of gas pipes. Until i-ecently 
it has been the general opinion that the moisture al- 
ways present in lighting gas caused the freezing in 
by its separation in frost-like form, and all the meth- 
ods known so far to prevent this are based upon the 
principle of removing the moisture in the gas before 
its entrance into the conduit pipes. The method 
formerly employed to reach this purpose was that 
the gas was exposed in so-called “freezing-out” cyl- 
inders to the cold, whereby, of course, the drying of 
the gas was obtained. But, as in the freezing-out 
cylinder, not only the moisture contained in the gas, 
but also large quantities of the light-giving carbur- 
ated gases were separated, the frozen out gas showed 
such losses of lighting power that the practical em- 
ployment of this method was hardly possible. 

An extraordinarily simple and cheap method to 
dry the lighting gas by means of sulphuric acid of 
certain concentration was patented by the German 
Continental Gas Company two years ago, and proved 
quite satisfactory in the loginning. In the last hard 
winter, however, the chandeliers and conduits froze 
in again, although the gas entered the distributing 
pipes entirely free from water, and an investigation 
showed that the pipes were perfectly stopped up by 
frost-like formations in the same manner as if un- 
dried gas had been used. There was only the differ- 
ence that these formations did not consist of frozen 
water, but of frozen, almost chemically pure, benzol. 

This discovery shattered at once the former opin- 
ion that the freezing in of the pipes was caused by 
moisture contained in the gas, and the author very 
soon discovered a method by which not only the 
freezing of the moisture, but also of the benzol was 
made impossible. The principle of this method is, 
that in the gas works and behind the gas meter, a 
certain quantity of alcohol vapor is added to the gas. 


The effect of this alcohol vapor is shown in the fact 
that, if by the action of the cold, separations of wa- 
ter and benzol occur, the alcohol vapor carried along 
also separates, whereby the freezing point of thesi 
separated condensations of water and benzol is forced 

coldest temperature in winter, but remain in liquid 
condition. They can, therefore, flow back to the 
mam conduit and from there into the next condens- 
mg pot. A stopping up of the gas conduit by sep- 
aiation of solid condensations is made impossible in 
this manner. 

The action of the alcohol vapor added to the gas is 
here an altogether different one of that caused by 
injecting liquid alcohol into frozen up pipes. By mv 
method a means is furnished to prevent freezing in 
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altogether, while in the former use of alcohol in the 
works it was but intended to thaw up conduits 
that were frozen in already. 

In the last hard winter it was shown by experi- 
ments that the action of the alcohol vapor added at 
the gas works is still effective at a distance of three 
alcohol vapor remains in the gas. 
The action of the alcohol vapor, however, is stopped 
as soon as the gas has passed a wet gas meter. In 
the case of large establishments a small apparatus 
for evaporating alcohol can be provided behind the 
gas meter. 

For practically carrying out this method a small 
evaporator of ordinary construction heated by steam 
or a little gas flame, is used, into which the alcohol 
from a higher placed tank flows in a fine, instantly 


method, which aimed only at the removal of obstruc- 
tions produced by freezing it. The great advaiitaees 
of the new method are found in the saving of wafes 

ia the dist Ti' t'” ''^® '’emoval of interruptions 
in the distributions of gas, which usually occur when 

most disagreeabl^that is, in the winter and whTc 
-TESa^ge!'*"’®'^'* gaslighting during that season. 

COMBINATION^mCHWAY AND RAILWa'V 

The accompanying illustrations show the iren^,.„i 
appearance of an attachment for bicycles 

them to an ordinary bievelp in « vf « ^'^'^aching 

machine with the atUchme'liT to pl'aL* anVthTv^*'® 

cle on a railroad track. When b to b ^ ^ 
the wheel on a highway the attUv.^ ‘'®® 

entirely removed 01-^7^ folded up and"' "““i 

inuSti^ Firr R 

weigh less than 50 lbs. Thf len^h 

shown in Fig. 2, five minuses. ThfoT^n to to! 
struct the machine so it will to, of ® 

telegraph and telephone line repl^ meranTfor fhto 

ventorstates machine and the to’- 

speed of 18 or ^ u® ®“" maintain without fatigue a 

ing may be o^tltold “raddS^^ 

ivii. ti. Garvey, Anderson, Ind. ^ 


MASTER CAR AND LOCOMOTIVE PAINTERS’ 

association. ""’'itRS 



Fig. 3.— combination BICYCLE ON HIGHWAY. 

evaporating stream. The hot alcohol vapor is con- 
ducted through a little pipe into the gas main and at 
once absorbed by the gas. 

In order to obtain the desired effect about 5 gram- 
mes of 95 per cent denaturated alcohol must bp ad- 
ded per one cubic meter; at very low temperature, 
about 10 to 20 degrees below zero, this amount must 
be increased by one or two grammes. In most casoe 
It 18 sufficient to commence with evaporating alcohol 
about half an hour before the street lamps are lit 
while the addition of alcohol in the day time would 
appear to be necessary in exceptional cases only. 

This method was employed on a large scale last 
winter in the gas works at Dessau, where it has given 
excellent results. Its advantages must not be looked 
for in the saving of alcohol; on the contrary, in most 
cases more alcohol is consumed than in the old 


• The above named organization has issued the fol- 
lowing notice of its annual convention. 

The twenty-seventh annual meeting of the Master Car 
Vn** Painters’ Association will be held in New 

18^, convening at 10 o’clock a. m., on Wednesday the 
9th, at the Pali (4th) Avenue Hotel, which has^een 
chosen as the official headquarters of the association. 

The local tommittee of arrangements has secured a 
special rate of $3.00 per day, American plan, and t^se who 
expect to attend the convention are re<iuested to engage 
rooms at an early day, stating length of time the roo^s 
““h disappointment, those engag- 

ing rooms should request the proprietors, Wm. H. EiTrlfe 
®®“^ ‘'^®“ *'“® “"“her and location of room 
The demand for economy in the painting of railway 
equipment IS becoming more general each year and it is 
the duty of every member of this association to inform 
himself more fully on the modern methods and practice of 

Tit l®«0“otives at the diffctont rops 
throughout the country, and your attendance at the con- 
vention goes to show that you are in search of informa- 
tion, which can be only obtained by mingling together at 
the annual meetings. Therefoi-e the association most cor- 
dially extends an invitation to all foremen car and locomo- 
Uye painters throughout the States and Canada to meet 

^uve^!tto!.'“ '‘■'''®°‘y-seventh annual 

(^mmittees who have subjects assigned them, as shown 
on the list belovy if unable from any cause to be present at 
the meeting will forward a typewritten copy of their re- 
port to the secretary, at least ten days before the date of 
meeting : 

LIST OF SUBJECTS. 

1. luE Application ofCo.mpressed Aiu in Burning Off 

^ Michigan Southern 
iV paper bi Railroad Car Jour- 

nal) ; G. H. Worrall, Boston & Maine R. R., Somerviffe 
Mass. ; Henry Block, Cleveland, Cincinnati, Chicago & 
St. Louis Ry. ; Brightwood, Ind. 

2. The Cause and Prevention of the Flattening of 
Varnish ON Coaches AND ENGiNES.-Robt. McKeon,^ Erie 

RaUroad, Kent, O., (advance paper in Railroad Car Jour- 

^ Railroad, Allston, 

Mass. ; B. F. Murphy, Wilmington & Weldon R R wil- 
mington, N. C. ’ ’ 

3. Is IT Advisable to Paint Locomotive Jackets 
EITHEK PlANISBED IRON PR BlaCK StEEL? If so, WHICH 

IS THE Best and Most Economical Method 1—W J Josen 
bans, Pittsburgh, Fort Wayne & Chicago Ry., AUegheny, 
Pa.; (advance paper in Railroad Car Journal) • C W 
Mason, Pennsylvania RaUroad, Altoona, Pa T H Sotov' 
Lehigh Valley RaUroad, Wllkesbarre, Pa ’ ' 


/ 
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4. Essay “Painting Galvanizeh Iron.”— E. A. Cole, 
J. G. Brill Car Co., Philadelphia, Pa. 

5 Can a Coach be Painted to meet the Necessary Ke- 

OUIREMENTS WITH FOUU COATS OF PAINT, OR AS OTHERWISE 

Termed, the Enamel Process, and Ketain the Same 
General Ari-EARANCB and Dcrability as When Painted 
dnder Heretofore Prevailing Methods?— h . S. Ball, 
Pennsylvania Railroad, Altoona, Pa., (advanw paper m 
Railroad Car Journal) ; C. E. Copp, Boston <& Maine R. R., 
Lawrence, Mass.; Samuel Brawn, New York, New Haven 
& Hartford R. R., Boston, Mass. 

6 The Practical Painting of a Locomotive.— i. m. 
Dunlap, Baltimore & Ohio R. R.. Pittsburgh, Pa. ^dvance 
paper in Railroad Car Journal) ; D. A. LiUle, I^nnsyl- 
vania Railroad (Juniata shopsi, Altoona, Pa.; Thomas 
Jones, Canadian Paciflc Ry.. Montreal. Que. 

7 Essay Is It Good Policy to House Passenger LARb 
at Terminals? If so, Can Odr Comi-anies Afford ItI- 
J. A. Gohen, Cleveland, Cincinnati, Chicago & St. Louis 
Rv., Indianapolis, Ind. 

8 Which Is the Best Method of Painting Superheated 
Parts of Locomotives, viz.: Domecasings, Cylinders, 
Steam Chests and Extension Fronts.— A. J. Bishop, 
Northern Pacific Ry., St. Paul, Minn. ; A. P. Dane, Bos- 
ton & Maine R. R..Boston, Mass. ; Aug. Wolter, Louisville, 
New Albany & Chicago R. R., Lafayette, I^d. 

q Which Is the Most Economical and Durable, a 
SANDPAPER or a Pumice Stone Surfacer?^. H. ^ass'®’ 
Lake Shore & Michigan Southern Ry., Adrian, Mich., W. 
T. Leopold, Central Railroad of Georgia, Savannah, Ga. , 
J H Pitard, Mobile & Ohio R. R., Whistler, Ala. 

'lO. Sl'ONTANEons COMBUSTION IN THE KaILWAY^ PAINJ 

Shop Its Cause and Prevention.- W. O. Quest, Pitts 
burgh & Lake Erie R. R.. McKee's Rocks Pa^^ 

11. Report from Committee on Tests.— . O. Que^, 
Pittsburgh & Lake Erie R. R., McKee’s Rocks, Pa^; ^H. 
Pitard, Mobile & Ohio R. R., Whistler, Ala ; J. H. Win- 
ters. Wabash, St. Louis & Pacific R. R., Moberly, Mo. , 
I A Putz, Wisconsin Central R. R., Stevens Point, Wis. , 

C. B. Harwood, Chesapeake & Ohio R. R., Huntington, 
W. Va. 

QUERY LIST. 

1 What is the best method, economy, finish and dura- 
bility being considered, to do car trucks and steps ; to clean 
and varnish ; or clean and give one coat of varnish color or 

What is the best formiUa for a truck and step color, 
for a passenger equipment car painted Pullman body 
color, economy, appearance and permanence being consi 
ered ? 

3 How often, on an average, should passenger equip- 
ment roofs be painted? Should they be painted for the 
sake of appearance every time the bodies varnished, 
which is about once a year, and what is the best mateiial.^ 

4. What objection, if any, is there to painting passengei 
coach end doors outside with the body cnlor (providing 
that it is a dark color) instead of finishing them in the 
natural wood and keeping it up? Is it not in 

of economy, considering the abuse the Icvver 

by kicks, which is easily remedied with a coat of coloi 
before varnishing? 

5. Would one be justified in sanding the bull nose on the 

roof of a coach for durability’s sake. 

6 Is it advisable for the association to employ a practi- 
cal chemist so that if any member in good standing de- 
sires a test made he is at liberty to send to him? 

7. What would you recommend as a limit for the num- 
ber of apprentices in the paint shop? 

8. Is it advisable to bronze the seat back hangers in a 
coach? If not, what would you recommend? 


Air Motor Cars In New York City. 

The trials of the air motor cars on the Third avenue 
line in New York are stated to have been entirely suc- 
cessful, and the new motors had been so much talked 
about that much was expected of them. They were 
tried July 30, and a number of trips were made early 
in the morning and late in the evening of that. date. 
The following report has been received: 

The cars were run back and forth on 135th street sev- 
eral times from North river to the Harlem river, a dis- 
tance of four miles, and were run at varying speeds of 
from four to fifteen miles an hour. Each car was com- 
pletely under the control of the motorman, and started 
Ld stopped with ease. There was no jerking. Each car 
is supplied with a sandbox which dump a quantity of 
sand on the track when emergency requires that the car 
be stopped with more than usual quickness. Sand was 
tried when the car was moving at the rate of 12 miles an 
hour and the car was stopped in a little more than its length. 
The compressed air reservoir had a pressure of 2,000 lbs. 
to the square inch when the car started on the trip, and 
the pressure was reduced one-half when the car had com- 
pleted its journey of eight miles. It is estimated that the 
reservoii will hold enough compressed air to propel the 
car a distance of fifteen miles. In appearance the cars are 
the same as the cable cars, all of the machinery being be- 
neath the car. 

The cars are running in regulai* traffic and further 
reports will be looked for with interest. Mr. Heni-y 

D. Cooke, general manager of the American Air 
Power Company, writes that he is satisfied 
that these cars can be operated and main- 
tained at less cost than other systems, and 
a low cost of installation is also reported to have 
been attained. 


TECHNICAL MEETINGS. 


The American Society of Civil Engineers holds meetings 
on the first and third Wednesdays in each month, at 8 p.m., 
at the House of the Society, 127 East Twenty-third street 
New York City. 

The Association of Civil Engineers of Cornell Univpsity 
meets weekly every Pridaj’^, from October to May inclu- 
sive, at 2:30 p. m., at Lincoln Hall, New York. 

The Boston Society of Civil Engineers, meets monthly 
on the third Wednesday in each month, at 7:30 p. m., at 
Wesleyan Hall, 36 Bromfield street, Boston, Mass. 

The Canadian Society of Civil Engineers meets every 
other Thursday at 8 p. m., at 112 Mansfield street, Mon- 
treal, P. Q. 

The Foundrymen’s Association meets monthly on the 
first Wednesday of each month, at the Manufacturers’ 
Club, Philadelphia, Pa. 

The Montana Society of Civil Engineers meets monthly 
on the third Saturday in each month, at 7:30 p. m., at 
Helena, Mont. 

The New England Railroad Club meets on the second 
Tuesday of each month, at Wesleyan Hall, Bromfield 
street, Boston, Mass. 

The New York Railroad Club has a monthly meeting on 
the third Thursday in each month, at 8 p. m., at 12 West 
hirty-first stree t, New York City. 

The Northwestern Track and Bridge Association meets 
on the Friday following the second Wednesday of March, 
June, September and December, at 2:30 p. m., at the St. 
■^aul Union Station, St. Paul, Minn. 

North-West Railway Club meets alternately at the 
’Vest Hotel, Minneapolis, and the Ryan House, St. Paul, 
n the second Tuesday of each month. 

he Engineering Association of the South meets on the 
^.^md Thursday of each month at 8 p. m., at the Cumber 
\d Publishing House, Nashville, Tenn. 

V \nual meeting Traveling Engineers’ Association, 
vlUneapolis, Minn., Sep. 8, 1896. W. O. Thompson, sec- 
"’tary 415 Marion street, Elkhart, Ind. 

Annual Convention Roadmasters’ Association and Road 
and Track Supply Association, Cataract Hotel, Niagara 
Palls, N. Y. second Tuesday in September, 1896. 

The Railway Signaling Club holds its meetings in Chi- 
cago, 111., on the second Tuesday of January, March, May, 
September and November. G. M. Basford, secretary, 818 
The Rookery. 

The Southern & Southwestern Railway Club holds its 
meetings on the third Thursday of January, April, August 
and November, at the Kimball House, Atlanta, Ga. 

The Western Foundrymen’s Association holds its meeti 
ings on the third Wednesday in each month, at the Great 
Northern Hotel, Chicago, 111.; secretary, S. T. Johnstone, 
1.522 Monaduock building. 

The Technical Society of the Pacific Coast has a monthly 
meeting on the first Friday in each month at 8 p. m., at 
the Academy of Sciences building, 819 Market street, San 

Francisco, Cal. . , 

The Engineers’ Club of Cincinnati has a monthly meet- 
ing on the third Thursday in each month, at 7 :30 p. m. at 
he Literary Club, 24 West Fourth street, Cincinnati, O. 
Address P. O. Box 333. 

The Engineers’ Club of Minneapolis holds its meetings 
on the first Thursday in each month, at Public Library 
building, Minneapolis, Minn. 


PERSONAL. 

Mr. Nat Duke has been appointed general westbound 
traveling agent of the Nickel Plate Line, with headquar- 
ters at Buffalo. 

Mr. J. P. Head has been appointed roadmaster of the 
Texas Central. He was formerly in the bridge and build- 
ing department. 

Mr. J . W. Lovett, of the Southern Railway , has been 
appointed superintendent of bridges and buildings of the 
Georgia Midland. 

Mr. B. E. Moody has been appointed superintendent of 
the Greenwood Lake division of the Erie, with head- 
quarters at Jersey City. 

The president has appointed Mr. John Sheridan, of West 
Virginia, to be a Goverment director of the Union Pacific 
Railway Company, vice Mr. Fitzhiigh Lee, resigned. 

Mr. H. M. Emerson, for several years assistant general 
freight and passenger agent of the Atlantic Coast Line, 
has been appointed general freight and passenger agent of 
that system. 

Mr. R. B. Hartshorn has resigned the office of treasurer 
the Minneapolis & St. Louis, owing to ill health and is 
succeeded by Mr.F. H. Davis, late assistant secretary of 
the Southern Pacific. 

Mr. John G. Taylor, formerly chief dispatcher on the 
Montana division of the Great Northern, has been ap- 
pointed superintendent of the Wilmar division of that com- 
pany, vice O. O. Winter, resigned. 

Mr. H. C. Jewett has been appointed soliciting agent 
for the Lake Shore at Toledo, O. Mr. Jewett has been in 
the Lake Shore office for four or five years, where his ex- 
cellent work won for him the promotion. 

Mr. H. B. Wood has been appointed traveling freight 
agent of the Columbus, Sandusky & Hocking. Mr. Wood 
was formerly city freight and passenger agent of the 
Cleveland, Akron & Columbus at Columbus. 

Col. D. S. Wagstaff, formerly the Grand Trunk division 
passenger agent in Detroit, has been made general agent 
of the Cincinnati, Hamilton & Dayton, with headquarters 
in Detroit. The appointment will take effect August 15 


Mr. J. W. Fortune, for the past twelve years identified 
with the Chicago & Grand Trunk Railway, as assistant 
general manager, has severed his connection with that 
road. It has been rumored that Mr. Fortune would go to 
the Wabash. 

Mr H F. McFarland, who has been assistant freight 

asont of the Chesapeake, Ohio & Southwestern Railroad, 

has assumed the position of general freight agent of the 
Galveston, Houston & Henderson Railroad, with head- 
quarters at Galveston. 

Mr. C. H. Walton, superintendent of the Chicago divis- 
ion of the Panhandle, it is understood, will be appointed 
general superintendent of the Grand Rapids & Indiana. 
Mr. T. S. May, trainmaster, will succeed Mr. Watson as 
division superintendent. 

Mr. J. N. Vining, one of the oldest railroad men in the 
south, and one who worked himself up from the position 
of track hand to the treasureship of the Central of Geor- 
gia, which position he held for ten years, died at East 
Point, Ga., Monday last, of paralysis, aged 72 years. 

Mr. Sam G. Hatch, who has been general passenger 
agent of the Chesapeake, Ohio Southwestern road, has 
been appointed division passenger agent of the Illinois 
Central, with headquarters at Cincinnati. Mr. Hatch will 
assume the duties of his new position in a few days. 

Mr. William W. Borst was on July 30 appointed receiver 
of the Denver, Lakewood Golden railroad by Judge 
Hallet in the United States district court, on application 
af the Farmers’ Loan & Trust Company of New York. 
The company is in default on the interest on -^27,000 
bonds. 

Mr. Chas. G. Thayer has resigned the position of as- 
sistant general freight agent of the Dunkirk, Allegheny 
Valley & Pittsburgh Railroad, and the office will be abol- 
ished. All communications pertaining to the freight de- 
partment will hereafter be handled in the superintend- 
ent’s office. 

Mr. J. H. Hill, who was some time ago selected as mana- 
ger for the Galveston, Houston & Henderson, but who ow- 
ing to some disagreement did not take the position, has 
now been confirmed by the directors and the road has 
been turned over to him. Mr. Hill’s headquarters are at 
Galveston, Tex. 

Mr. E. H. Hoar, the Minneapolis agent of the St. Paul, 
Minneapolis & Omaha, has been appointed to succeed O. 
W. Winter as superintendent of the Brainerd & Northern. 
Mr. Hoar’s headquarters will be at Brainerd. Mr. Winter 
was recently appointed assistant general superintendent 
of the Great Northern. 

The title of Assistant General Passenger Agent Fred E. 
Fisher, of the Ohio Southern and Lima Northern, has 
been raised to general passenger agent In 1892 Mr. 
Fisher accepted the position of traveling passenger agent 
of the Ohio Southern, and in the latter part of the same 
year he was made assistant general passenger agent. 

Mr. W. F. Lord, heretofore commercial agent of the 
Wisconsin Central Lines at St. Paul, is appointed general 
agent for St. Paul, an office established by the changes in- 
cident to the promotion of Mr. F. A. Greene to Duluth. 
Mr. Green’s former assistant to Mr. Herman Brown will 
succeed to the office of city passenger and ticket agent. 

Mr. J. M. Dickinson assistant Attorney General of the 
United States, has accepted the position of chief counsel 
of the Nashville division of the Louisville &Nashville road 
made vacant by the resignation of the Hon. Ed Baxter, 
who will remove to Washington to represent the Associa- 
tion of Southern Railroads before the United States 
Supreme Court. 

General Freight Agent D. E. McMillan of the Columbus, 
Sandusky & Hocking has issued a circular appointing Mr, 

E. C. Winstauley commercial agent of the company, with 
headquarters at Detroit, Mich. This office with Mr. Win- 
stanley in charge was opened up during Mr. Guerin’s for* 
mer administration but was abolished by Mr. Monsarrat 
when he took charge of the road. 

Mr. R. B. Pegram, Jr., now chief clerk to Commissioner 
James S. Davant of the Memphis Freight Bureau will be 
chief clerk to Mr. W. L. Smith, who has just been ap- 
pointed to succeed Mr. Hurlbut as assistant general 
freight agent of the Illinois Central. Mr. Pegram is very 
young to hold such an important position and his selec- 
tion by Mr. Smith is a pronounced compliment to his abil- 
ity. 

Mr. J. C. Knapp, who for a number of years was chief 
clerk to General Passenger Agent Rinearson of the Queen 
(fe Crescent system, has taken service with the Southern 
States Passenger Association as secretary. Mr. J. E. 
Rockwell, who retires, was at one time chief clerk of the 
Southern Railway and Steamship Association, and has 
been with the Passenger Association for the last two and 
one-half years. 

The announcement has been made that Mr.E.E. Elmore, 
formerly chief clerk in the division freight agent’s office 
of the Texas & Pacific, has accepted the position of gen- 
eral superintendent of the Mansfield road, with headquar- 
ters at Mansfield, La. This Mansfield road is a very short 
line, but is an important feeder to the Texas & Pacific 
road, on which account it is carefully looked after by the 
latter’s officials. 

Mr. W. H. Tayloe, who has held the position of district 
passenger agent at Atlanta, has been made general agent 
of the passenger department at Norfolk, Va., between 
which point and Baltimore the Southern Railway has re- 
cently established a steamship connection. He will pro- 
bably be succeeded by Mr. W. D. Allen, at present passen- 
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ger agent with headquarters at Jacksonville, Fla., al- 
though it is not yet officially announced. 

It is reported that Mr. O. W. Winter, formerly superin- 
tendent of the Breckenridge division of the Great North- 
ern with headquarters at Minneapolis will soon be ap- 
pointed assistant general superintendent of the Great 
Northern. There is also a prospect, it is said, that the 
duties of Car Accountant C. H. Cannon of the same road 
will be divided so as to remove some of the responsibili- 
ties of this department to that of the general superintend'* 
ent. 

The vacancy on the Columbus, Sandusky <& Hocking 
caused by the promotion of Mr. Beale from traveling 
freight and passenger agent to general passenger agent 
has been filled by the appointment of Mr. C. N. Freeman. 
Mr. Freeman has been for some time agent at Sandusky 
and brings to his new position experience gained in his 
former position and also the help of a wide acquaintance. 
He will be succeeded at Sandusky by Mi\ E. N. Oden- 
baugh. 

Mr. Frank Schledron, who for several years has been 
general foreman of the machine department of the I^uis- 
ville & Nashville, has severed his connection with that 
company and goes away in search of health. One even- 
ing this week Mr. Schledron was visited by a party of 
his fellow workers and emi)loyes of the Louisville & 
Nashville and presented with a beautiful gold-headed um- 
brella. His position will be occupied by Mr. David Briggs, 
one of the oldest engineers of the road. 

Mr. M. N. Forney, who is well known as a member of 
the editorial staff of the American Engineer, Car Builder 
& Railroad Journal, has recently opened an engineering 
office at No. 41 Cortlandt street. New York, and is prepared 
to furnish designs and specifications for all kinds of engi- 
neering devices and equipment. Mr. Forney is a member 
of the American Society of Mechanical Engineers and as- 
sociate member of the American Railway Master Me- 
chanics’ and the Master Car Builders’ Associations. 

• Commercial Agent Kendall,of the Baltimore & Ohio, has 
announced the appointment of Mr. Charles M. Banning as 
traveling freight agent. He wiU cover the territory in 
the vicinity of Toledo in the interest of the Baltimore & 
Ohio, and will have his headquarters in that city. Mr. 
Banning is at present traveling freight agent for the 
Grand Rapids & Indiana in Michigan, with which com- 
pany he has been twelve years. He is considered one of 
the strongest outside men in his department. Appoint- 
ment effective August 1. 

Mr. Frank A. Greene, city passenger agent at St. Paul, 
Minn., of the Wisconsin Central, has left for Duluth where 
he will assume the duties of general agent of the same 
company at the head of the lakes which is a new position. 
The change is made principally because with the recent 
completion of the Manitowoc branch and car ferry line 
the Wisconsin Central intends to be a more prominent 
factor than ever before in fiour and wheat traffic. No 
change will be made in the St. Paul office except that the 
remaining force will have their authority increased and 
will assume more pretentious titles than heretofore. 


Mr. P. J. McGovern, a former Louisville & Nashville 
man, has taken service with the Southern Railway Com- 
pany. He goes with the Southern to take charge of the 
rate department under General Freight Agent Smith, 
with headquarters at Washington, D. C. When Mr. Mc- 
Goveni left the Louisville & Nashville, he went with the 
Richmond & Danville as assistant general freight agent 
and later he was general freight agent of the Georgia Pa- 
cific For the past three years he has been assistant com- 
missioner of the Southern States Freight Association, 
which position he resigns to take service with the South- 


ern. 


Mr. D. C. Moon has been appointed superintendent of the 
Dunkirk, Allegheny Valley & Pittsburgh Railroad, vice 
Mr. C. H. Ketcham, resigned, taking effect Aug. 1, 1896. 
Mr Moon has been identified with the road since its con- 
struction in 1871, starting in as telegraph operator at 
Moon’s station. In 1873 he was promoted to train dis- 
patcher, and was appointed trainmaster by Mr. Ketcham, 
when the latter assumed the superintendency of the road in 
1890. In 1893 when Mr. Ketcham was made superintend- 
ent of the western division of the West Shore, he ap- 
pointed Mr. Moon assistant snperintendent of the D. A. V. 
& P., and he has filled this office to the satisfaction of the 
New Vork Central officials ever since. 


The following appointments for the Chesapeake, Ohio & 
Southwestern have been announced by Mr. J. T. Harra- 
han, second vice president of the Illinois Central, owing to 
the latter company’s assumption of control of the South- 
westeiTi which it recently bought at foreclosure sale : C. 
A Beck, assistant vice president; A. W. Sullivan, general 
superintendent; J. F. Wallace, chief engineer; William 
Renshaw, superintendent of machinery; J. M. Daly, su- 
perintendent of transportation ; M. Gilleas, assistant gen- 
eral superintendent; M. C. Markham, assistant traffic 
manager- A. H. Hanson, general passenger agent; 
F B Bowes, general freight agent; William M. 
Murray is appointed division passenger agent at New Or- 
leans to succeed W A. Kellond, transferred as assistant 
general passenger agent at Louisville. W. J. Harrahan is 
appointed superintendent of the LouisyiUe division be- 
tween Louisville and Paducah. 


A number of changes are to be made on the Great North- 
ern it is said, and Assistant Freight Agent W. J. Evans 
of the Eastern division, comprising Minnesota and the 
Dakotas will be removed to St. Louis as general agent, 
succeeding James Robinson, who succeeded J. C. Eden as 
general agent at the head of the lakes. The general 
agency at St. Louis has been vacant about two months. 
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Mr. Evan’s promotion has also been very rapid, and few 
freight men of his years could hold such important posi- 
tions as that he is vacating or that he is taking. He be- 
came assistant general freight agent on Jan. 1, 1894, prior 
to which time he was freight claim agent of the system. I 
For three years he was chief clerk in the claim depart- 
ment. It is also stated that Mr. W. H. Hill, now chief 
clerk to Vice President Finley, will become assistant gen- 
eral freight agent of the Eastern division. Mr. Hill was 
chief clerk to Assistant General Freight Agent Gray of 
the Western division, when Vice President Finley as- 
sumed his new position this year. He then became Mr. 
Finley’s chief clerk. 


RAILWAY NEWS. 

Atlanta, Knoxville & Northern.— The reorganization com- 
mittee of the old Marietta & North Georgia, or as it is now 
known the Atlanta, Knoxville & Northern, has until 
September in w'hich to complete its payments, after which 
the question of building an extension into Atlanta will be 
decided. It is stated that overtures have been made by 
parties owning a route northwest from Atlanta to com- 
plete the line from Marietta and turn it over to the At- 
lanta, Knoxville <& Northern Co. at a consideration of 
about *500,000. 

Cincinnati, New Orleans & Texas Pacific — The Cincinnati 
Southern Ry., running from Cincinnati to Chattanooga, a 
distance of :338 miles, is owned by Cincinnati. It is part 
of the Queen Crescent system, and has been leased to 
the Cincinnati, New Orleans & Texas Pacific Ry., the lat- 
ter company being in the hands of a receiver. The repre- 
sentatives of the Cincinnati, Hamilton Dayton R. and 
the Southern Railway have offered a joint bid for the 
road and its terminals, and August 3 was set to submit the 
proposition to the people for final action. After the prop- 
osition had been favorably passed upon by the board of 
administration and the sinking fund commission, the vote 
resulted: Yeas, 15.392; nays, 15,730, the proposition to 
sell the road being lost by 338 votes, just one vote for each 
mile of road. Had these roads secured control it would 
have given the Southern a northern terminus and a lake 
exit, which would make it one of the most formidable rail- 
road systems in the country, as it is already the largest 
system in the south. The people of Cincinnati have been 
taxed to meet the interest on $19,000,000 worth of bonds 
issued by the road, and as the road is not a particularly 
good piece of property at present, there was a strong feel- 
ing in some quarters that its sale would be best for the 
city. 

Kansas City, Pittsburg & Gulf.- The first train on that 
section of the Kansas City, Pittsburgh <& Gulf road ter- 
minating at Mena, Ark., passed over the lines on Aug- 
ust 3. It consisted of a locomotive and private car and 
brought in a party of railroad officials from Kansas City 
and other points, together with a number of newspaper 
men and passengers. The Gulf is the first road to tap this 
country, and the event is the most interesting one to the 
inhabitants of Mena. Two thousand persons have been 
camped in the woods about the three- week -old town and 
several saw a railroad train for the first time in their 
lives. The distance from Kansas City to Mena is nearly 
376 miles. South of Mena the grading and track-laying is 
going on rapidly, the entire line being now under contract. 
On the 60 miles of road north of Horatio, Ark . Monroe 
& Lee, of Lawrence, Kan., contractors, over 3,000 men 
are reported at work. This was the only importivnt sec- 
tion of the road not under contract, and its completion 
will afford a connection at Horatio with the 120 miles of 
the Texarkana & Fort Smith division of the line now 
completed and in operation. This section is called the 
Mountain division and is the most difficult to construct of 
any on the entire line. As soon as it is finished trains 
\\dll be run from Kansas City to Shreveport, La. 

Kansas Midland. — A bill has been filed in the United 
States circuit court at Wichita, Kansas, to foreclose on 
the Kansas Midland Co., together with an order from 
Judge Caldwell apix)inting Mr. A. L. Woolf of St. Louis 
receiver of the road. The suit was brought by the 
Mercantile Trust Company of New York City, trustee for 
the first mortgage bonds, $1,607,000. The Kansas Midland 
is a feeder of the St. Louis «fc San Francisco extending 
from Wichita to Ellsworth a distance of 106 miles, and 
was built in 1886. 

Northern Pacific.— Another sale of property belonging to 
the Northern Pacific R. Co. was held on the 4th inst., and 
comprised the lands in the state of Washington, consist- 
ing of 11,902 sections of patented land and an indefinite 
quantity of unpatented land. The property was bought 
in by President Winter of the reorganized company for 
$1 705,000. A private bidder attempted to purchase one 
bract of 160 acres, but Winter bid it up to $15,000 and took it 
at that figure. There was no opposition after this. Winter 
purchased the next tract for $100 and with an option to 
take the rest of the patented land at the same figura, de- 
positing $119,010 in Northern Pacific bonds. The remain- 
ing lands* of the company were knocked down to him for a 
lump bid of $505,000. 

Pittsburgh & Connellsville.— The president of the Pitts- 
burgh & Connellsville road, Mr. Orland Smith, has filed a 
petition in the United States circuit court at Baltimore, 
asking that $^»50,000 of the receivers' certificates be au- 
thorized by the court, the same to be used in making per- 
manent improvements. The petition alleges that the road 
is unable to maintain itself and pay its indebtedness, not 
from lack of business, but because its transportation fa- 
cilities are so poor that it cannot handle the business. It 
is proposed among other things to construct terminals at 


Pittsburgh costing $340,700, to build 63 .^ miles of second and 
rX miles of third track, costing $143,000, and to construct a 
new yard at Connellsville at a cost of $72,000. The plan is 
to make the receivers certificates a lien on the road hav- 
ng precedence over the existing mortgages. 

Texas Midland.— Construction on the extension to the 
Texas Midland is making rapid progress and it is hoped to 
be running freight trains into Paris by September 1 at the 
latest. The grading is about completed between Com- 
merce and Sulphur Bottom and ready for the ties and 
rails which are now being received. During the present 
week all of the construction force was put on to assist in the 
work of grading between Paris and Sulphur Bottom. The 
cost of the Paris extension is estimated at a roundffiillion 
dollars by President Green. The Midland lias just pur- 
chased one of the largest stone quarries in Texas, which is 
located nine miles south of Paris. Two hundred men 
have been put to work on it for the purpose of getting out 
sufficient stone to ballast the entire line from Paris to 
Waxahachie. The passenger equipment will be the finest 
in the state, if not m the south. It will all be new and of 
the most approved type. The trains will be e<iuipped 
with electric lights from headlight to danger signal on 
rear coach. In connection with the Frisco & Central, the 
Midland will be the shortest line from St. Louis to Gal- 
veston and Houston by over 79 miles. The time from 
Paris to Dallas will also be shortened 40 minutes on the 
start, connecting with the Texas & Pacific at Terrell No 
effort will be made to make rapid time until the entire 
line has been rock ballasted. It is expected to open the 
line for passenger traffic on September 10 when the Mid- 
land will run a mammoth excursion to Paris, celebrating 
the advent of the line into this city. 

West Virginia Central & Pittsburgh— On July 21 a heavy 
flood occurred on the Shavers Pork of Cheat river and on 
the Tygarts Valley river which overflowed a large portion 
of the WestVirginia Central & Pittsburgh R., washing away 
a largeamount of roadbed and some 15 trestles. On the 24th 
another heavy rainfall, raising the same streams and also 
the north branch of the Potomac river, more or less dam- 
age was again done all along the line of this road, but not 
sufficient in any place to delay trains a‘;ter the waters re- 
ceded. Trains were run through on the 25th. The total 
damage perhaps was not more than $10,000. The Dry Fork 
and Roaring Creek Rs. also suffered severely frain same 
high waters. The former is not yet in operation. 

Wilkesbarre & Northern.— This road which when fin- 
ished will be 15 miles in length, is well under way. It is 
to run north from Luzerne to Harvey’s Lake and tracklay- 
ing on a part of the line began Aug. 1 . It is expected to 
lay six miles of track within 60 days and to lay five miles 
additional in the fall. Grading between Luzerne Borough 
and Dallas, in Luzerne county. Pa., has been finished, with 
the exception of a cut at Trucksville, four miles south of 
Uiillas. 


NEW ROADS AND PROJECTS, 


Mexico.— The Sierra Madre Construction Co., which has 
just put up money to build that section of the Gulf, Rio 
Grande & Pacific from Juarez, through the Corralitas 
mining country to Guerero— about 400 miles — has started 
100 head of horses and the paraphernalia of a large grading 
outfit from El Paso with the intention of beginning work 
as soon as possible. It is expected to complete this por- 
tion of the road by July, 1897. 

Ohio.— The Cleveland Southwestern R. Co., the organ- 
ization of which was recently noted in this column, has a 
corps of surveyors in the field working at present eastward 
from Lima, Ohio. The route of the proposed road west of 
Lima toward Spencerville has been definitely located. 
The entire road will run from Cleveland to Indianapolis 
and through Elyria, Tiffin, Lima and Celina in Ohio, and 
Portland, Muncie and Anderson in Indiana. It parallels 
the Lake Erie & Western from Lima to Muncie, and is 
credited with being backed by the Cincinnati, Hamilton 
& Day toh in order to get a lino into Cleveland in opposition 
to the Big Four and the Lake Erie & Western, because 
of Brice building the Lima Northern. Mr. Thomas H. 
Beer, of Bucyrus, O., is president. 

A company has been incorporated at Columbus called the 
Northeastern R. Co. for the purpose of building and oper- 
ating a railroad from a point on or near the north line of 
Euclid township, Cuyahoga county, thence through Lake, 
county and northeast. The incorporators are Frank 
S. Lyon, Charles N. Sheldon, Wm. D. Bennett, Gustave 
Runge and Lafayette Kimball. The headquarters of the 
new company will be at Cleveland. 

Washington.— The contract for the Astoria & 
Columbia River road which is to be built between Astoria, 
Wash., and Goble, Ore., has been let to Honeyman & De 
Hart of Portland and they are rapidly sub-letting the 
work to contractors. It is said that within the next 10 
days 800 men will be at work. The contract requires that 
the road shall be completed by May 1 of next year, and 
between now and the end of next winter there is some of 
the hardest work of putting in a mountain railroad to bo 
done. The company s headquarters are being established 
at Rainier as the heaviest work is to be done in that 
vicinity. 

INDUSTRIAL NOTES. 

Cars and Locomotives. 

—It is reported that the San Antonio & Aransas Pass 
Railroad Co. will erect railroad shops at Yoakum, Texas, 
to be 70x140 ft. M. D. Mon serrate, manager, San Antonio. 

—About 300 men at the United States Car Company’s 
plant at Anniston, Ala., are out as a result of a strike by 
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the puddlers, heaters and rollers of the rolling mill de- 
partment. The reasons given for the strike are that the 
(x»nipany agreed to a new scale, and, while promising to 
pay it, declined to sign it for a definite length of time. 
Also, that 2 i>er cent of their wages is held back in the 
office as an insurance fund. All attempts to settle have 
failed, and the company has telegraphed cancellations of 
ordei*8 of about 1,000 tons of bar iron, which were wanted 
for immediate use. 

-The Klliott Car Co. has commenced work on a large 
order of Ciirs for the Florida Coast Line Railroad. 

-'’I'he men in the Santa Fe Railroad shops at Argentine, 
Kan., have been notified that they would begin at once to 
work six full days a week. 

-It is reported that the Chicago <Sc Northwestern Ry. 
has lot a contract for 1,000 box cars to Haskell & Barker. 

Bridges. 

Bids for the construction of a new iron bridge, com- 
plete, across the North Canadian river upon the township 
lino i)etween range No. 0 and 0, will be received at the of- 
fice of the county clerk of(yanadian county Oklahoma until 
Aug. 15. The location of the bridge is within three miles 
of Yukon, which is a railway station. 

The proposed mammoth bridge over the Monongahcla 
river, to l>o known as the Central bridge of McKeesport, 
will l)e biiilt this year. 

An iron and steel bridge alwut 275 feet long will bo 
constructed at Roanoke Itapids, N. C., to replace one re- 
cently destroyed by a freshet. 

Bids until August 25 will be received at Van Wert, 
Ohio, for the following Iron bridges; One 00 ft. low 
truss bridge on stone; one 20 ft. low truss bridge on stone ; 
one 22 ft. low tru.ss bridge on legs, stone backing; 
one 25 ft. low truss bridge on legs, stone backing; one 28 
ft. all steel Joist on logs, stone backing. 

'J'he long bridge over the Rock river beyond Jefferson 
Junction, Wisconsin was recently destroyed by fire. A 
now bridge will soon be built. 

The county and city authorities at Salt i^ako City have 
decided to reject all bids on the Jordan bridge and adver- 
tise for now bids. "Hie bridge is to be either iron or steel 
construction. 

—At a late meeting of the board of county commission- 
ers in Cincinnati, Fngineer Krug submitted his estimate 
for the propo.sed bridge over the Little Miami river at In- 
dian Hill. The total cost will be ♦101,705. which includes 
the extension asked for by the Pennsylvania Railroad. 

Buildings. 

Bids will be opemed August 10 for the erection of a 
dci)ot at (ialvcston. Tex., after plans now on file with En- 
gineer Felt of the (iulf, Colorado & Santa Fe Railroad. 

—The Ca.Hey iSt Hodges Co. of Chattanooga, Tenn., will 
erect a largo foundry as an addition to its boiler making 
])lant at South Chattanooga, 't'tie foundry building with 
its e(inipincnt will cost ♦10,000, and will be ready for oper- 
ation by October. 

It is reported that the St. Louis San Francisco Ry. 
will soon build both i)assenger and freight depots at 
Wichita, Kan. 

—The South Carolina & Georgia Railroad Co. contem- 
plat(^H the remodeling and enlarging of a building at 
Charleston, S. C., originally constructed fora rice ele- 
vator, so as to change it into a modern grain elevator, with 
a storage capatnty of about 200,000 bushels. The cost of 
the Improvemeuts will bo aliout ♦10,000. 

TheGrand Trunk Railway Co. some time ago arranged 
to concentrate its car building and car repairing shops 
west of Toronto at Ixmdon, Out. That city gives it a 
bonus of ♦100,000, and the agreement has been signed. 
Plans for the new shops will soon be ready, when tenders 
for the construction will bo called for. They are to be 
e<iulppod with a full line of up to date machinery. 

The new power house of the Chicago City Railway 
will be bi^llt on iOth street, between Oakley avenue and 
Leavitt street. The building will bo two stories and base- 
ment high, constructed of brick, and will cost $2.50,000. 
Power will be furnished from the now plant for the elec- 
tric linos in the southwest |)art of the city. 

— 'riio contract for the erection of a largo machine shop 
for the IJoyd Booth Co., of Youngstown, has been 
awanlcd to the Youngstovvn Bridge Co. 'Phe shop will be 
of largo size and will be complete in every detail. 

The l*lttsburgh Bridge Co. is completing a head frame 
and tipple at Spring Valley, 111. It has also taken the 
contract for a tipple to be erected at Mt. Pleasant, Pa., 
at the Moorwood shaft of the Southwest Connellsville 
Coke Co. 

Iron and Steel. 

Tl»e Penn Bridge Company of Beaver Falls, has put 
on a night turn. 'Pliis was found necessary in order to 
fill its many orders. 'Phe company now has in its employ 
nearly Idd men. 

"Phe Franklin Steel Casting Company will double the 
C4ipa<'ity of its plant in all departmotits. It has or- 
ders ahead for lt2jHH) M. C. B. couplers, beside a largo gen- 
eral c’asting tra<ie. 

-A Plttslmrgh railway company has con tracUxl with 
the Cambria Inm Company for 20,000 tons of light weight 
steel rails. 

'Pile Carnegie Steel Company Is filling two onlers of 

ton.s eacli for structural material for use in buildings 
in Sai\ Francisco. Glher contracts reported ai'o for 40 
bridges for the Coahullla Development (."oinpany, Mex- 
0, and JO narivw gage bridges on the Island of Port An* 
Prince. 


^ works of the Penn.sylvania Steel Company, 

Steel ton. Pa., the iron and steel foundries are crowded 
with orders. The bridge construction and machine de- 
partment have many orders ahead, and the frog, switch 
and signal department is running with day and night 
turns. 

1 he Schoen l*res.sed Steel Company, which w'as reor- 
ganized from the Schoen Manufacturing Company last 
January, and the capital stock increased to $100,000, con- 
templates extensive improvements at its plant. 

“A proposition has been made to the citizens of Frank- 
fort, Ind., by G. M. Roberts of Cincinnati, O., offering to 
remove the Cincinnati Steel Company to that point if they 
will donate three acres of land and $10,000 to the company, 
of which he is a member. 

—The American Steel Foundry at Granite City, 111., is 
working with a full force of hands. The company has or- 
ders enough to keep the works busy for a long time. 

Machinery and Tools. 

Norton Eemery Wheel Co., Worcester, Mass., manu- 
facturer of emery wheels and general grinding machin- 
ery, reports a large increase in its business, the gain for 
the first half of ISOO being about 40 per cent. The addition 
to this concern’s plant is progressing and when completed 
will increa.se its facilities fully 50 per cent. A new lino of 
grinding machinery is al.so in preparation. 

— It may not be generally known that the largest and 
most powerful steam shovel ever built in this or any other 
country, is now at work loading ore in the Oliver mines. 
The machine was built by the Vulcan Iron Works, Toledo, 
Ohio, ui^n a guarantee to load 4.(XK) tons of ore in ten 
hours with proper car service, and to dig it without being 
blasted. The shovel w'eighs iK) tons, has engines of liK) 
horse ix>wer, carries a dipper holding 2}^ cubic yards, or 
five tons of ore, and is mounted on extra heavy railroad 
car trucks of standard gage. The shovel is now loading 25 
ton ore cars at the rate of one car in two minutes, or 20 
cars an hour. Owing to delays in shifting cars much time 
is lost, but with proper car service this shovel will easily 
load 200 cars in ten hours, or more than .5,000 tons. 

— The New England Machine Co. gives notice that the 
company has been reorganized and more fully c(iuipped 
for the business of buying, selling, or exchanging new and 
second hand machinery and all kinds of mill and machin- 
ery supplies, at the old stand, 45 and 47 Beverly St., Boston. 

It announces that it has in stock at present time and will 
continue to carry large lines of new and second hand ma- 
chinery of every description, all of which it will sell with 
guarantee of entire satisfaction, and at extremely low 
prices. 

— (^uite in contrast with the general dullness is the un- 
usual activity displayed at the works of the Link-Belt 
Machinery Co., Chicago, which has been operating its ma- 
chine shop with two gangs of men day and night during 
the past three months. The foundry as well is being 
worked to its limit, one order for castings alone requiring 
987,000 lbs. of in)n. A notable order is one for furnishing 
the Chicago Sugar Refinery, Chicago, with complete equip- 
ment of machinery for handling coal from cars to iron bins 
located in power house over 25 R. Sr W. Boilers. From 
bins whose storage capacity is 050 tons, the coal is spouted 
directly into chain grates in boilers. Another order for 
Huron Iron Co., Michigan, for two 8 ft. spirally grooved 
hoisting drums, together with lli^in.x25 ft. shaft, friction 
clutches, base plate, etc., and brake bands for running the 
drums independent of each other, both for hoisting and 
lowering, is nearing completion. The two friction clutches 
and brake bands are so arranged that they can be oper- 
ated by one man without moving from one place to an- 
other, the operating mechanism being brought to center of 
frame. 

— The Crippen Manufacturing Co. has been incoriiorated 
at Athens with a capital stock of ♦100,000. This company 
will manufacture the Crippen compound car pusher. The 
officers of the corporation are: T. D. Dale, presideut,Ma- 
rietta, C). ; H.M. Crippen, general superintendent, Athens, 

O. ; Wm. Nicholas, vice president, Fhiladelphia, Pa., and 
Hon. C. 8. Dana, Marietta, O. 

—Large additions will shortly bo made to the shops of 
the I^mnsylvania Railroad, at Altoona, Pa. Plans for 
those additions have already been prepared and work will 
be commenced at once. The blacksmith shop will be en- 
larged by a 225x68 ft. addition, and the boiler shop will bo 
remodeled and its capacity for turning out work will be 
increased. The walls of the boiler house have already 
been raised 20 ft., so as to provide for more modern ma- 
chinery. The removal of the cranes from the erecting 
shops to the boiler shop, and the substitution of more up- 
to-date cranes in the erecting shop is among the changes 
contemplated, and the building modified to suit the new’ 
plans of the company. Hereafter all locomotives for the 
l^ennsylvania Railroad and the Pennsylvania lines v/est 
of Pittsburgh will be built at Altoona and only repair 
w’ork w ill bo done at the other shops. The rapid growth 
of the system and its traffic make necessary the many 
changes and improvements at the groat central shops, and 
they aro destined to become in the near future the largest 
and most important in the w^orld. 

-The annual mooting of the stockholders of the West- 
inghouse Machine Co. was held on Thursday last. The 
reports of the officers, considering the depre.ssed cxindition 
of business during the last year, wero considered gratify- 
ing. The following diroctoro w^ere elected : Geo. Westing- 
house, Jr., H. H. Westinghouse, John Caldwell, John R. 
McGiuley and E. E. Keller. The lioaixl has not oi^anized, 
but it is stated the same executive officers will bo elected 
as follows: I'rosidont, Cieo. Westinghouse, Jr. ; vice pi*esi- 
dent, E. E. Keller: secretary-troasurer, T. L. Brown; as- 
sistant, F. M. Garland, 


Miscellaneons. 

— The New’ Orleans & W^estern Railroad w’ill advertise 
for bids on the construction of 200 or more feet of wharf 
age at New Orleans. 

—The strike at Fernandina, Fla., betw’een the Florida 
Central & Peninsular Railroad and the machinists 
boiler maker.*- and blacksmiths, has been settled. It is 
said that the demands of the men were allowed, but de- 
tails are not known. 


— The Peninsular Construction Co., Baltimore, Md., wdll 
be in the market within the next sixty days for about 
2,700 tons of 60 lb. steel rails, Pennsylvania Railroad 
standard. Contracts w'ill also be let within the next sixty 
days for grading and other work on twenty-five miles of 
railway. 

— The Crane Co., of Chicago, has recently increased its 
capital stock from $;i, 000,000 to $4,000,000. 

—The loss of the different plants in and near McKees- 
port, Pa., caused by the high w’ater.s will probably reach 
$200, (XX). A large portion of the Dewees Wood Co.’s plant 
was under water and thousands of dollars worth of sheet 
iron and machinery destroyed, while a number of the fur- 
naces are beyond repair. 

—Ellsworth, Morris & Co., one of the largest coal oper- 
ating concerns in Ohio, has decided to cut its coal by 
lectrical machinery. The three-phase system of the Gen- 
eral Electric Co. will be employed, and the plant will con- 
sist of one 135 h. p. electric generator and eight coal cut- 
ters of the new induction motor chain type. These will be 
placed in two mines at Trail Run and Hartford, Ohio, dis- 
tant from each other 2}^ miles. The power house will be 
located centrally and the current will be carried for nearly 
2 miles, over aerial wires, which will be through drill holes 
into the entries of the mines and be carried to the various 
points where the cutters are employed. Induction motor 
cutters are adopted in place of the direct current motor 
cutters for the reason that the former are lighter in make, 
possess many characteristics thaimake that method of ap- 
plying power to the cutter superior, decrease the amount 
of copper required to equip the mine, have no commutator 
or brushes demanding constant attention, have no start- 
ing rheostat and do not spark. The operator is not called 
upon to devote part of his time to attending to a brush and 
commutator mechanism, but can continue his work unin- 
terruptedly. The Hudson Coal Co., owning and operating 
coal mines at Deerfield, Portage county, Ohio, has also 
adopted electrical apparatus for cutting its coal The 
plant consists of a 100 h. p. three-phase generator and a 6 
ft. coal cutter. The mine in which the cutter is workino- 
has just been opened. The entry is driven in only a few 
hundred feet and there is only room at present for one 
cutting machine. 


-Mr. Oliver Downing, general agent of the Union 
Grease Co. of Boston, sends a letter from Mr. Geo S 
Mackinnon, master mechanic of the Canadian Pacific Rail- 
way at Toronto, which states that “One of our 10 wheeled 
passenger engines No. 555, running between Montreal and 
Smith’s Falls, used Union grease in side rods and big ends 
and from November 1 to December 2 made 5,216 miles with 
lbs. of the grease and gave good satisfaction, there not 
being any trouble whatever with its running.” This let- 
ter speaks well of the product of this company, both as to 
satisfactory lubrication and economy in consumption of 
the lubricant. It will probably be remembered that the 
special claims made for this unguent are that it possesses 
great adhesion and will stick to metallic surfaces while it 
is almost devoid of cohesion among its own particles Mr 
Downing says that this grease will feed with a spindle 
leaving a shoulder having 1-64 in. of feed with a 1-16 in 
lift. It is also able to withstand heat and cold without 
being affected, and it doe.s not wash off with water, either 
fresh or salt. Realizing that conditions vary in different 
machines, and that various kinds of sei-vice require differ- 
ent lubricants. Union grease is now furnished in several 
grades which are specially adapted to the various uses to 
which grease lubricants are put. 


—Another excellent report of coupler tests has been re 
ceived from the Whiteley xMalleable Castings Company 
Muucie, Ind. These tests were made upon “American”’ 
couplers by Mr. H. S. Bowen, representing R. W Hunt & 
Company, Chicago. For lack of time only six bars were 
tested to destruction and the others were given the test 
of the Master Car Builders’ Association which is 3 blows 
at 10 ft. and 2 blows at 15 ft. with a 1640 lb. hammer 
Several bars, however, were given one or two extra blows 
The recoi*d of the tests is as follows : 


stem, otherwise bar (3. K. n 

Bar No. 2, 3 blows at 10 ft.. 8 blows at 15 ft., stem bent 
knuckle is not operative, otherwise O. K. 

Bar No. 3, 3 blows at 10 ft., 7 blows at 15 ft., stem bent 
bar not broken. 

Bar No. 4, 3 blows at 10 ft., 5 blows at 15 ft., bar broken ai 
buffer stop. Fracture pood. oroKen al 

Bar No. 5, 3 blows at 10 ft., 7 blows at 15 ft., bar bent 
slight cnick in head. Knuckle broken 

Bar No. <>. 3 blows at 10 ft., 0 blows at 15 ft., bar broken ir 
stem. Fracture good. ’ “™Ken ic 

Bar No. 7, 3 blows at 10 ft., 5 blows at 15 ft., fractiiw 
shows hot crack in stem. ’ ^rdciurf 

a’ ^ ’ at 15 ft., bar O K 

Bar No. 9, 8 blovrs at 10 ft., 4 blows at 15 ft., stem bent 
otherwise bar O. K. oeni, 

^broke. ♦ Wows at 15 ft., knuckle 

Bar No. 11, 3 blows at 10 ft., 5 blows at 15 ft h-,,- i j 
in liack wall otherwise bai- O K ’ War cracked 

®‘c!S^4?n"fac;‘lf'^ 

«wow;„tf5Tsu:;Ji^„^: 

®“olherVito bar"a IC b«at. 
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